MICOM  Report  No.  RL-CR-76-7 
UAH  Report  No.  187 


CONTAINER  CUSHIONING  DESIGN  ENGINEER  USERS  MANUAL 

(H  P-981  OA  Version) 


Richard  M.  Wyskida 
James  D.  Johannes 
Mickey  R.  Wilhelm 


Final  Report 

For  the  Period  24  October,  1975  - 23  October,  1976 


This  research  work  was  supported  by 
U.  S.  Army  Missile  Command 
Redstone  Arsenal , Alabama  35809 
under  Contract  DAAH01-76-C-0205 


School  of  Graduate  Studies  and  Research 
The  University  of  Alabama  in  Huntsville 
P.  O.  Box  1247 
Huntsville,  Alabama  358G7 


October,  1976 


THE  FINDINGS  IN  THIS  REPORT  ARE  NOT  TO  8E  CONSTRUED  AS  AN 
OFFICIAL  DEPARTMENT  OF  THE  ARMY  POSITION  UNLESS  SO  DESIG- 
NATED BY  OTHER  AUTHORIZED  DOCUMENTS. 


TRADE  NAMES 


USE  OF  TRADE  NAMES  OR  MANUFACTURERS  IN  THIS  REPORT  DOES 
NOT  CONSTITUTE  AN  OFFICIAL  INDORSEMENT  OR  APPROVAL  OF 
THE  USE  OF  SUCH  COMMERCIAL  HARDWARE  OR  SOFTWARE. 


UNCLASSIFIFn 


SECURITY  CLASSIFICATION  of  THIS  PAGE  (Wbon  Dmtm  Kni otod) 


REPORT  DOCUMENTATION  PAGE  , 

READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 

i.  REPORT  NUMBER  2.  GOVT  ACCESSION  NO. 

MICOM  Report  No.  RL-CR-76-7 

V RECIPIENT'S  CATALOG  NUMBER 

4 title  iw  submit)  ya|;jat jon  Qf  Generalized  Cushioning 

Models  for  Selected  Temperature  Sensitive  Cushioning 
Materials  (Vol.  I)Container  Cushioning  Design  Engineer 
Users  Manual  (HP-9810A  Version)  (Vol.  II) 

S.  TYPE  OF  REPORT  • PERIOD  COVEREO 

. Final  Report 

24  Oct  75  - 23  Oct  76 

«.  PERFORMING  ORG.  REPORT  NUMBER 

UAH  Research  Report  No.  187 

J.  AUTHORfr; 

Richard  M.  Wyskida 
James  D . Johannes 
Mickey  R.  Wilhelm 

•.  contract  or  orant  numbert*; 

Contract  DAAH01 -76-C -0205 

S.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

The  University  of  Alabama  in  Huntsville 
P.  O.  Box  1247 
Huntsville  AL  35807 

10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  * WORK  UNIT  NUMBERS 

It.  CONTROLLING  OFFICE  NAME  AND  AOORESS 

Commander,  U.  S.  Army  Missile  Command 
Redstone  Arsenal  AL  35809  At:  DRSMI-RL 

12.  REPORT  OATS 

October  1976 

is.  number  of  pages 

124  (Vol.  I);  139  (Vol.  II) 

14  MONITORING  AGENCY  NAME  A AODRESyif  dlllarant  from  Controlling  Olll cm) 

IS.  SECURITY  CLASS,  (ot  thlm  roport) 

UNCLASSIFIED 

IS*.  DECLA5SI  FI  CATION/ DOWN  GRADING 

SCHEDULE 

16-  DISTRIBUTION  STATEMENT  (ot  thlm  Roporl) 

APPROVED  FOR  PUBLIC  RELEASE  - DISTRIBUTION  UNLIMITED 

• 7.  DISTRIBUTION  STATEMENT  (at  thm  abstract  antarad  In  Block  30.  II  dlllaranl  ham  Report) 

IB.  SUPPLEMENTARY  NOTES 

19.  KEY  WORDS  (Continue  on  rtrcric  ml  do  It  nocoooory  and  Identity  by  block  mmtbot) 

Validation,  model,  prediction  limits,  dynamic  cushioning, temperature  effect, 
fragility  level,  bulk  cushioning 

20.  APS1  RACT  (Contlnuo  on  rooormo  ml  do  It  nocoommry  mnd  Idonllty  by  block  mmtbot) 

Vol . I:  This  research  report  utilizes  the  results  of  previous  MICOM  container  cushioning 
research  efforts  in  the  development  of  a validation  procedure  for  the  various  cushioning 
material  models  being  developed.  -The  cushioning  materials^considered  are:  I)  Minicel  — 
2 lbs  /fi  z)  Ethafoam  - 2 Ibs/ft  J 3)  Ethafoanru— 4 Ibs/ft  4)  Polyester  Urethane  - 
4 Ibs/ft  and  5)  Polyether  Urethane  - 3 lbs  /ft 

(over) 

1473  COITION  OF  I NOV  «8  IS  OBSOLETE  UNCLASSIFIED 


$/N  0102-  LF-  014-  4601 


nn  form 

vu  | JAN  73 


SECURITY  CLASSIFICATION  OF  TMIS  PAOE  fWl»B  Dmtm  Bn tormd) 


UNCLASSinnj 


SECURITY  CLASSIFICATION  OT  THIS  PAGE  (Wh»n  Dmim  Enlmfd) 


Vol . II:  This  report  presents  defiled  instructions  for  the  use  of  the  five  models 
validated  in  Vol.  I.  In  particular,  all  five  models  can  be  utilized  for  cushion 
encapsulation  (ENCAP)  or  for  cushion  optimization  (CUSHOP).  Sample  problems 
are  included  for  each  of  the  developed  models. 


’ N 0102-  LF-0W-660) 


UNCLA$°!FIFD 


SECURITY  CLASSIFICATION  OF  THIS  PAGE<T*7>nn  DM*  Enl*r.d) 


MICOM  Report  No.  RL-CR-76-7 
UAH  Report  No.  187 


CONTAINER  CUSHIONING  DESIGN  ENGINEER  USERS  MANUAL 
Z-  — (H P-981  OA  Version)  \ / 


Richard  MyAVyskida 
James  D. Johannes 
Mickey  R./Wilhelm 


For  the  Period  24  October,  1975  - 23  October,  1976 


This  research  work  was  supported  by 
U.  S.  Army  Missile  Command 


it  D AA HOI -76-C -0205  i 


School  of  Graduate  Studies  and  Research 
The  University  of  Alabama  in  Huntsville 
P.  O.  Box  1247 
Huntsville,  Alabama  35807 


I 

I 

j 


TABLE  OF  CONTENTS 


Page 


List  of  Tables jii 

List  of  Figures iv 

INTRODUCTION 1 

CURRENT  METHODS 3 

IMPROVED  METHOD 6 

USE  OF  THE  COMPUTERIZED  MODELS 13 

OPERATING  INSTRUCTIONS  FOR  THE  "CUSHOP"  PROGRAM  ...  16 

'■CUSHOP"  OUTPUT  INTERPRETATION  23 

OPERATING  INSTRUCTIONS  FOR  THE  "ENCAP"  PROGRAM 25 

"ENCAP”  OUTPUT  INTERPRETATION 32 

SAMPLE  PROBLEMS 35 

CONCLUSIONS  AND  RECOMMENDATIONS 48 

REFERENCES 50 

APPENDIX  A 51 

APPENDIX  B 57 

APPENDIX  C 97 

APPENDIX  D 138 


I 

I 


LIST  OF  TABLES 


1.  M1NICEL  MODEL.  . . 

2.  ETHAFOAM  2 MODEL 

3.  ETHAFOAM  4 MODEL 

4.  URETHER-3  MODEL.  . 

5.  URESTER-4  MODEL.  . 


I 

! 

I 

I 


3 


I 

I 

I 

I 


LIST  OF  FIGURES 

1.  Minicel  “CUSHOP"  Example 

2.  Minicel  "ENCAP"  Example  I 

3.  Minicel  "ENCAP"  Example  II 

4.  Ethafoam  2 "CUSHOP"  Example 

5.  Ethafoam  2 "ENCAP"  Example  I 

6.  Ethafoam  2 "ENCAP"  Example  II 

7.  Ethafoam  4 "CUSHOP"  Example 

8.  Ethafoam  4 "ENCAP"  Example  I .... 

9.  Ethafoam  4 "ENCAP"  Example  II  ...  . 

10.  Urether  3 "CUSHOP"  Example 

11.  Urether  3 "ENCAP"  Example  I 

12.  Urether  3 "ENCAP"  Example  II 

13.  Urester  4 "CUSHOP"  Example 

14.  Urester  4 "ENCAP"  Example  I 

15.  Urester  4 "ENCAP"  Example  II 


r 


I 

I 

I 

I 


V 

INTRODUCTION 


A cushioning  system  is  on  interface  device  which  isolates  a protected  item  from 
the  shock  loads  which  develop  in  its  external  environment.  Such  a system  is 
required  when  the  protected  item  cannot  survive  the  shock  loads  imposed  by  the 
external  environment,  unless  these  loads  are  attenuated  by  some  form  of  cushioning 
system.  The  design  of  a cushioning  system,  therefore,  involves  stipulations  con- 
cerning both  the  item  to  be  protected  and  the  external  environment.  These  two 
stipulations  of  how  much  shock  an  item  can  survive  and  how  much  shock  it  is 
expected  to  experience  in  its  environment  are  questions  that  must  be  answered  in 
the  design  of  any  cushioning  system . 

A cushioning  system  designed  for  military  use,  such  as  a shock  isolating 
component  of  a missile  or  missile  system,  is  required  to  perform  its  basic  functions 
throughout  its  operating  life.  Current  military  policy,  based  on  the  need  for 
worldwide  deployment,  dir  rates  that  military  materiel  be  capable  of  withstanding 
the  rigors  of  deployment  on  a worldwide  basis.  Consequently,  military  materiel, 
including  cushioning  systems,  must  withstand  all  the  environments  to  which  they 
are  exposed,  and  still  continue  to  operate  satisfactorily,  if  the  materiel  is  to  be 
considered  acceptable. 

The  military  has  established  certain  extreme  limits  on  the  particular  environ- 
mental conditions  that  have  become  accepted  as  a basis  for  worldwide  deployment. 
Temperature  extremes,  which  produce  dramatic  changes  in  the  resiliency  of  cushion- 
ing materials,  are  important  in  cushion  system  design.  The  worldwide  temperature 
extremes  are  generally  defined  as  -65"F  and  160"F;  cushioning  systems  in  military 
applications  are  expected  to  perform  their  shock  interface  function  under  these 


adverse  environments. 


Many  of  the  military  cushioning  systems  use  some  form  of  bulk  cushioning 
material  (e.g.  plastic  foam)  as  the  cushioning  system.  This  provides  a low-cost, 
lightweight  cushioning  system  that  is  easily  incorporated  into  the  design;  however, 
designers  hove  some  reservations  concerning  the  use  of  bulk  cushioning  systems  in 
the  military.  One  limiting  factor  is  the  difficulty  the  designer  has  in  predicting 
the  response  of  bulk  cushioning  materials  when  subjected  to  the  extreme  environ- 
mental conditions  encountered  under  military  deployment.  The  temperature 
sensitivity  of  these  cushioning  materials,  which  causes  variations  in  the  impact 
response,  is  a primary  concern.  It  was  shown  in  a recent  study  of  thermo- 
plastic foam  cushioning  systems  that  temperature  had  a significant  effect  on 
cushion  system  response  [1],  Therefore,  temperature  effects  must  be  factored  into 
the  design  of  cushion  systems  using  bulk  cushioning  materials. 
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Current  methods 
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In  the  utilization  of  bulk  cushioning  systems,  designers  require  sufficient 
information  to  accurately  predict  response  variations.  The  current  practice  is  to 
provide  the  designer  with  cushioning  data  for  each  type  and  thickness  of  cushioning 
material . These  data  are  provided  in  the  form  of  dynamic  cushioning  curves  as 
prescribed  in  the  current  theory  of  cushioning  design.  For  any  particular  shock 
isolation  system  design  program,  the  designer  is  generally  given  a maximum  allow- 
able fragility  level  which  the  protected  item  is  permitted  to  experience . Also,  the 
particular  organization  involved  will  have  an  established  testing  policy  defining 
appropriate  impact  tests.  These  parameters  provide  the  basis  for  the  design  of  the 
shock  mitigation  system.  Given  a satisfactory  prediction  of  impact  response  for 
various  candidate  cushioning  materials,  a designer  can  use  this  prediction  to  select 
the  appropriate  cushioning  scheme  to  meet  the  particular  design  requirements. 

The  current  method  of  bulk  cushioning  system  design  is  patterned  after  the 
work  of  Kerstner  [2] . In  this  approach,  a family  of  curves  is  drawn  for  each 
material  thickness  at  ambient  temperature  for  each  drop  height,  plotting  peak 
dynamic  stress  (or  acceleration)  against  the  original  static  stress.  These  curves, 
referred  to  as  dynamic  cushioning  curves,  are  generated  for  a particular  type  and 
thickness  of  cushion  by  performing  drop  tests  using  standard  weight  specimens  that 
are  dropped  onto  the  cushion  . 

I The  static  stress  (a  ) is  determined  by: 
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where  a is  the  static  stress  (psi),  W is  the  specimen  weight,  and  A is  the  footprint 

2 

of  the  specimen  in  the  cushion  (in.  ).  A different  curve  is  required  for  each  drop 
height,  thickness,  and  type  of  material.  The  curves  are  a good  indication  of  the 
protection  to  be  expected  for  a particular  cushion  scheme. 

The  current  practice  utilizes  the  Kersfner  procedure  in  that  manufacturers  of 
cushioning  products  demonstrate  the  cushioning  performance  capabilities  of  their 
particular  products  by  generating  a series  of  dynamic  cushioning  curves  at  various 
drop  heights  and  thicknesses  of  cushions.  Also,  Military  Handbook  - 304A,  "Package 
Cushioning  Design"  [3],  provides  famil  ies  of  dynamic  cushioning  curves  fora  large 
number  of  frequently  utilized  cushioning  materials. 

In  recent  years,  equipment  designers  have  become  increasing! y aware  of  the 
detrimental  effects  of  extreme  temperature  upon  equipment  performance.  Con- 
sequently, there  are  now  included  in  the  qualification  tests  of  equipment,  some 
tests  conducted  at  temperatures  that  are  representative  of  the  temperature  extremes 
that  the  equipment  is  likely  to  encounter. 

This  extreme  temperature  testing  has  received  substantial  attention  in  the 
military,  where  the  range  of  temperatures  encountered  is  quite  extreme,  and  the 
failures  can  produce  catastrophic  results.  The  transportation  of  military  equipment 
is  one  area  of  concern  and  a study  was  made  of  several  military  containers  that  used 
bulk  cushioning  systems.  It  was  found  that  temperature  had  a significant  effect  on 
impact  response  (11.  The  cushioning  systems  in  the  containers  did  not  perform 
as  expected  due  to  changes  in  the  performance  of  the  bulk  cushioning  materials  that 
were  induced  by  extreme  temperatures.  Consequently,  the  items  packaged  in  the 
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protection,  and  the  missile  system  reliability  was  compromised.  This  type  of 
failure  is  a potential  problem  that  con  occur  in  very  expensive  equipment  and  pro- 
duce a malfunction  in  weapon  systems  that  compromises  the  combat  power  of  a 
military  organization.  Also,  if  proper  failsafe  provisions  are  not  incorporated  into 
the  protection  of  ordinance  items,  the  safety  of  any  of  the  personnel  that  handle 
the  equipment  within  the  logistics  system  is  jeopardized. 

Rather  than  incorporate  additional  protection  into  equipment,  it  is  much  more 
cost  effective  to  improve  the  reliability  of  cushioning  systems.  This  can  be  done  if 
a reliable  method  of  predicting  cushioning  performance  can  be  developed. 
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IMPROVED  METHOD 


A valid  model  of  impact  response  must  incorporate  all  parameters  that  are 
expected  to  have  a significant  effect  on  impact  response.  Dynamic  cushioning 
curves  do  not  account  for  temperature  effects  on  impact  response.  Consequently, 
to  improve  the  predictability  of  cushioning  systems,  a model  of  impact  response  must 
account  for  temperature  effects.  The  temperature  effects  would  be  expected  to  be 
the  most  dramatic  as  the  temperature  tends  towards  the  extremes;  therefore,  the 
temperature  extremes  encountered  by  a cushior  ing  system  are  of  particular  concern 
in  modeling  impact  response. 

Army  Regulation  70-38,  "Research,  Development,  Test  and  Evaluation  of 
Materiel  for  Extreme  Climatic  Conditions,  " requires  that  the  extreme  external 


environments  that  are  likely  to  be  encountered,  must  be  considered  in  the  design  of 
Army  materiel . The  temperature  extremes  to  be  used  in  the  design  are  defined  in  the 
AR  according  to  the  intended  deployment  of  the  materiel  being  designed. 

A research  effort  was  initiated  at  the  Army  Missile  Command  (MICOM)  in  1973 
to  develop  superimposed  dynamic  cushioning  curves  that  address  the  effect  of  tem- 
perature on  the  impact  response  of  cushioning  materials.  The  drop  tests  were 
conducted  at  MICOM  and  the  results  analyzed  by  the  University  of  Alabama  in 
Huntsville  (UAH)  under  a supporting  research  contract  [4],  A family  of  second  order 
polynomial  equations  was  found  to  be  the  best  predictor  of  impact  response  of  the 
cushioning  materials  tested. 

A technique  has  been  developed  for  modifying  the  conventional  dynamic 
cushioning  curves  in  such  a manner  as  to  address  the  effect  of  temperature  on  the 
impact  response  of  bulk  cushioning  systems  [5] . The  technique  utilizes  superimposed 
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I 

dynamic  cushioning  curves  that  are  a super-positioning  of  the  dynamic  cushioning 
curves  at  temperature  extremes  upon  the  ambient  dynamic  cushioning  curve.  This 

I 

type  of  curve  demonstrates  the  effect  of  temperature  for  a selected  set  of  conditions 
and  provides  the  cushioning  system  designer  with  the  capability  of  designing 
cushioning  systems  with  a reduced  likelihood  of  design  failure  under  extreme  tem- 
perature conditions. 

The  material  which  follows  presents  the  results  of  the  modeling  effort  on  five 
bulk  cushioning  materials,  namely,  Minicel,  Ethafoam  2,  Ethafoam  4,  Polyester 
Urethane  4,  and  Polyether  Urethane  3.  Table  1 presents  the  generalized  Minicel 
model.  Table  2 the  Ethafoam  2 model , Table  3 the  Ethafoam  4 model.  Table  4 the 
Urether  3 model,  and  Table  5 the  Urester  4 model . These  five  models  have  been 
validated  [6],  and  then  programmed  on  the  HP-9810A  to  provide  easy  user  access. 
The  utilization  of  the  five  models  is  fully  described  in  the  material  which  follows. 
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TABLE  1 


MINICEL  MODEL 
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TABLE  4 


URETHER-3  MODEL 


Variable  Coefficients 
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TABLE  5 


URESTER-4  MODEL 


Variable  Coefficient 
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USE  OF  THE  COMPUTERIZED  MODELS 


The  HP-9810A  version  of  the  developed  container  cushioning  models  can  be 
utilized  in  one  of  two  input  modes:  1)  magnetic  card,  or  2)  cassette  tape.  When 
using  the  magnetic  cards,  each  model  must  be  input  separately  and  operated  upon 
in  an  autonomous  fashion.  Consequently,  if  a particular  material  does  not  satisfy 
the  specified  fragility  level,  another  model  must  be  selected  and  loaded  for 
consideration . In  other  words,  due  to  storage  I imitations  on  the  H P,  the  procedure 
cannot  step  through  each  available  model  . The  operator  must  select  the  model  to  be 
considered  based  upon  his  working  knowledge  of  the  bulk  cushioning  materials 
available . 

The  cassette  tape  input  mode  requires  the  designer  to  select  the  model  desired 
and  merely  acquire  the  desired  program  from  the  cassette  tape.  Once  again,  due  to 
HP  storage  limitations,  only  one  model  may  be  considered  at  one  time. 

All  five  models  are  based  upon  extensive  drop  test  data  which  has  been  deter- 
mined to  be  statistically  significant  at  an  alpha  level  of  .05  [6] . The  M'nicel , 
Ethafoam  2,  and  Ethafoam  4 models  span  the  -65  “F  to  160°F  temperature  range. 
Consequently,  these  three  models  are  capable  of  determining  cushion  requirements 
for  these  three  materials  over  the  above  temperature  range.  The  Urether  3 and 
Urester  4 models  have  been  developed  within  a narrower  temperature  sprectrum. 

Drop  test  experience  indicated  that  both  materials  behaved  erratically  below  -20°F, 
suggesting  that  the  materials  were  inconsistent  at  the  extreme  cold  temperature. 
Therefore,  the  developed  models  are  valid  only  within  the  temperature  range  -20JF 
to  160*F. 
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Two  versions  of  fhe  computerized  models  are  available  to  the  designer.  The 


| 

! 


I 

I 

I 

I 

I 


. 


first,  entitled  "CUSHOP,  " requires  the  designer  to  specify  the  fragility  level, 
drop  height,  cold  temperature,  hot  temperature,  and  material  type.  "CUSHOP" 
then  searches  for  the  minimum  material  thickness  which  satisfies  the  stipulated 
conditions.  The  minimum  material  thickness  and  the  static  stress  range  are  output 
on  the  hard  copy  together  with  the  plotted  superimposed  dynamic  cushioning  curves. 

In  some  design  considerations,  the  designer  is  given  an  acceptable  static  stress 
range,  a fragility  level,  a drop  height,  and  hot  and  cold  temperature.  The  other 
version  of  the  computerized  model,  entitled  "ENCAP,  " handles  this  situation.  Once 
again,  the  minimum  material  thickness  is  output  via  hard  copy,  together  with  the 
plotted  superimposed  dynamic  cushioning  curves  which  satisfy  the  stipulated 
conditions. 

If  the  particular  material  model  for  “CUSHOP"  or  "ENCAP"  is  unable  to 
satisfy  the  stipulated  conditions,  the  hardcopy  will  be  void  of  any  superimposed 
dynamic  cushioning  curves.  Consequently,  the  designer  should  select  another 
material  type  for  consideration. 

The  material  cushion  thickness  range  associated  with  the  "CUSHOP"  models 
begins  at  1 inch  and  terminates  at  4.5  inches.  An  indication  of  4.5  inches  will 
result  in  no  superimposed  dynamic  cushioning  curves  being  plotted  since  the  upper 
limitation,  4 inches,  on  the  basic  drop  test  data,  has  been  attained.  In  a similar 
fashion,  the  "ENCAP"  models  begin  at  a 1 inch  cushion  thickness,  and  have  an 
upper  limit  of  12.5  inches.  Any  decisions  associated  with  the  "ENCAP"  models 
which  involve  thicknesses  greater  than  4 inches,  should  be  exercised  with  great 
prudence,  since  the  range  of  the  basic  drop  test  data  has  been  exceeded . 


I 
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OPERATING  INSTRUCTIONS 


FOR  THE 

"CUSHOP"  PROGRAM 
ON  THE 

HEWLETT  PACKARD  9810A 

HARDWARE 

The  minimum  configuration  of  HP-9810A  is  as  follows: 

HP  9810A  CALCULATOR 

MATHEMATICS  BLOCK  1I210A  MODEL  10 
PLOTTER  BLOCK  - PRINTER  ALPHA  1 1261 A MODEL  10 
OPTION  001  111  Total  Storage  Registers 

OPTION  003  2036  Total  Program  Steps 

OPTION  004  PRINTER 
PLOTTER  9862A 

CASSETTE  MEMORY  SYSTEM  AND  CONTROL  BLOCK  11265A  (OPTIONAL) 

A.  Setting  Up  the  Plotter 

1.  Turn  the  plotter  on . LINE  ON  (IN) 

2.  Insert  graph  form  with  normal  x - y axis  orientation 
CHART  HOLD  ON 

3.  Graph  Limits 

| (a)  PEN  UP 

— 

! H 

I 

j 


I 


Turn  the  HP-9810  ON 


"CLEAR 


(o)  x-AXIS 


500  | T 1 0 [FMT|  12  [STOP 

(b)  y-AXIS 


300  [T]  0 [TW]  13  1 STOP 
5.  Plotter  Scaling  Cross  Check 


(a)  0 | t | |5O0  | |lnx)  |FMT  | 1 | t | 

The  pen  should  position  itself  on  the  STATIC  STRESS  axis  at  5.0. 

(b)  300  Q]  0 FMT  1 [T] 

The  pen  should  position  itself  on  the  G LEVEL  axis  at  300. 

(c)  50  [T]  0 FMT  1 [Tj 
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J 


1 


I 

I 

I 


B. 


The  pen  should  position  itself  at  0,  50.  (Minor  adjustments  may  be 

r 

made  by  *-0-  0.) 


NOTE:  If  Step  5a,  5b,  or  5c  fail  go  back  to  Step  A3. 

DATA  - Loading  the  Data  for  a Specific  Material  Model  (Magnetic  Card  or 
Cassette  Tape) 


MAGNETIC  CARD 


Insert  the  magnetic  card  labeled  "DATA"  in  the  reader  edge  1 first  (down  arrow 
on  the  right  hand  side)  then  perform  the  following  steps. 

NOTE:  If  an  error  is  made  during  any  of  the  Steps  B or  C below  perform 
|END|  j ST  OP  | and  restart  the  procedure  with  Step  B1 . 

i.  o Qj  [fmtJ  |x  - ( ) 

the  reader  motor  will  remain  on  (INSERT  CARD  light  is  also  on).  Withdraw 
the  card  after  it  has  fed  through  and  put  edge  2 in.  The  reader  motor  and 
the  insert  card  light  will  turn  off  automatically  at  the  completion  of  the 
operation . 


2. 


END 


STOP 


CASSETTE  TAPE  (OPTIONAL) 


1 . Rewind  the  tape  manually  via  the  REWIND  button  on  the  CASSETTE 
MEMORY  SYSTEM. 

2.  Find  the  appropriate  data  file.  Determine  the  appropriate  data  file 
number  for  the  specific  material 
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MATERIAL 


FILE  NUMBER 


| 

i 


Minicel 

Ethafoam-2 

Ethafoam-4 

Urether-3 

Urester-4 

enter  the  number  into  X. 


0 

2 

4 

6 

8 


File 

Number 


FMT 


db 


Clear 

X 


3.  Loading  the  DATA  file. 

[3  CD  G]  [ED  □ BEZD] 

After  the  data  is  loaded  the  status  light  will  be  off,  if  not  go  back  to  Step  1 


END j | STOP 


C . PROGRAM  - Loading  the  Program  for  a Specific  Material  Model  (Magnetic 
Card  or  Cassette  Tape) 

MAGNETIC  CARD 

Insert  the  magnetic  card  labeled  "PROGRAM"  in  the  reader  edge  1 first  (down 
arrow  on  the  right  hand  side)  then  perform  the  following  steps. 

1.  omm itq*d) 

The  reader  motor  will  remain  on  (INSERT  CARD  light  is  also  on).  Withdraw 
the  card  after  it  has  fed  through  and  put  edge  2 in.  The  reader  motor 
and  the  INSERT  CARD  light  will  turn  off  automatically  at  the  completion 
of  the  operation. 

2.  jet^di i stop; omm 
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CASSETTE  TAPE  (OPTIONAL) 

1 . Rewind  the  tape  manually  via  the  REWIND  button  on  the  CASSETTE 
MEMORY  SYSTEM. 

2.  Find  the  appropriate  program  file . Determine  the  appropriate  program 
file  number  for  the  specific  material  . 

Minicel  1 


Ethafoam-2 


Et  ha  foam -4 


Urether-3 


Ure5ter-4 

enter  the  number  into  X. 


; fiU  , iFMTi  5 6 T”7 

Number ' i X 


3.  Loading  the  Program  File. 

SHE  fFMT  i 0 E 

The  STATUS  light  should  be  off,  if  not  go  back  to  Step  1. 

4.  |~END]  ffigp]  E fT|  fTj 

D.  EXECUTION 

The  plotter  has  been  scaled  and  the  program  and  its  data  have  been  loaded.  To 
run  the  first  cose  perform  the  following  steps: 

1.  0 j t i | t | |<|learj  j~F IX  ( ) 1 or  2 (depending  on  1 or  2 decimal  digit  display). 


(Graph  will  be  labelled) 
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3.  The  following  will  be  printed  out. 
ENTER  EXOGENOUS 


VARIABLES  IN 


ORDER  LISTED 


BELOW  PRESSING 


CONTINUE  KEY 


AFTER  EACH  ENTRY 


NOTE:  If  a printout  of  each  variable  is  required 

press  prior  to  pressing  CONTINUE 

after  entering  the  variable. 


1 . MAX  G LEVEL 


2.  MIN.  TEMP.  IN  NOTE:  Negative  numbers  may  be  entered 


by  entering  the  number  followed  by 

CHG 

SIGN 


DEG.  F 


3.  MAX.  TEMP.  IN 


DEG.  F 


4.  DROP  HEIGHT 
IN  INCHES 

After  pressing  HT]  the  last  time  press  the  PAPER  bar  momentarily  to  space  up  the  paper. 

0 
N 
T 

1 

N 

U 

_E_ 

OUTPUT 

The  plotter  will  first  plot  the  horizontal  Maximum  G Level  line  and  then  enter 
a computation  mode.  After  the  computation  process  is  complete  the  plotter  will 
plot  the  appropriate  curves  and  the  printer  will  print  the  heading  and  the  required 
thickness  of  the  material . 


- 


NOTE:  The  computation  process  will  take  approximately  two  (2)  to  five  (5) 

minutes  during  which  the  display  will  remain  blank.  If  the  computa- 
tion takes  longer  than  five  minutes  a probable  input  error  occurred. 
Recheck  the  input  data  and  restart  by  going  to  Step  C2. 

E.  Addil  ional  Cases 

An  additional  case  may  be  run  by  performing  the  following  steps. 

New  Graph  Form 

1.  CHART  HOLD  ON 

Release  (in  up  position)  the  static  hold  on  the  graph. 

2.  Rotate  the  pen  to  the  right  (out  of  the  way).  Insert  a new  form  in  the 
exact  same  place  as  the  current  one.  Rotate  the  pen  back  to  its  normal 
position. 

3.  A cross  check  of  the  form  alignment  may  be  performed  by  following  Step  A5. 

NOTE:  If  the  form  was  carefully  replaced  with  the  same  alignment  as 

the  previous  one  the  cross  check  need  not  be  performed. 

4.  Restart 

Go  to  Step  C2 . 
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CUSHOP"  OUTPUT  INTERPRETATION 


A typical  output  of  the  HP-9810A  version  of  the  "CUSHOP"  model  is  shown 
in  Figure  1.  This  output  is  associated  with  the  Minicel  cushioning  material 
encompassing  the  entire  temperature  sprectrum  considered  essential  to  military 
packaging,  namely  -65°F  to  160°F.  The  drop  height  selected  was  30  inches  with  a 
fragility  level  of  40G's.  All  of  this  information  is  input  by  the  designer,  and  is 
output  under  the  heading  on  each  hard  copy. 

It  should  be  noted  that  a horizontal  line  is  drawn  at  40G 's  to  identify  the 
specified  fragility  level  for  this  example.  The  procedure  then  searches  through  the 
material  cushion  thickness,  starting  at  I inch,  until  it  acquires  a material  cushion 
thickness  which  provides  a .2  psi  static  stress  range  at  or  below  the  40G  fragility 
level . The  variation  which  occurs  as  a function  of  temperature  within  the  considered 
material  is  shown  by  the  three  parabolic  shaped  curves  in  Figure  1 . The  left  upper 
most  curve  represents  the  cold  temperature  effect,  the  middle  curve  represents  the 
ambient  temperature  effect,  while  the  left  lower  most  curve  represents  the  hot 
temperature  effect.  The  static  stress  range,  indicated  on  the  fragility  level  line  by 
the  intersection  of  the  cold  and  hot  superimposed  dynamic  cushioning  curves,  and 
identified  in  the  heading  as  SSL  = 0.70  and  SSU  = 1.25,  represents  the  safe  design 
limits  for  3 inches  of  Minicel  cushion  with  a 30  inches  drop  height.  TOPT  represents 
the  amount  of  cushion  required  in  inches. 

It  should  be  noted,  in  this  example,  that  any  cushion  thickness  above  3 inches 
will  result  in  excessive  cushioning  ability  together  with  the  attendant  material  cost 
and  space  requirements.  Consequently,  it  is  in  the  designers'  best  interest  to 
utilize  only  the  necessary  amount  of  cushion  in  any  design. 


OPERATING  INSTRUCTIONS 


FOR  THE 

"ENCAP"  PROGRAM 
ON  THE 

HEWLETT  PACKARD  9810A 


HARDWARE 

The  minimum  configuration  of  HP-9810A  is  as  follows.- 
H P-981  OA  CALCULATOR 

MATHEMATICS  BLOCK  11210A  MODEL  10 
PLOTTER  BLOCK  - PRINTER  ALPHA  11261 A MODEL  10 
OPTION  001  111  Total  Storage  Registers 

OPTION  003  2036  Total  Program  Steps 
OPTION  004  PRINTER 
PLOTTER  9862A 

CASSETTE  MEMORY  SYSTEM  AND  CONTROL  BLOCK  11265A  (OPTIONAL) 
A . Setting  Up  the  Plotter 

1.  Turn  the  plotter  on . LINE  ON  (IN) 

2.  Insert  graph  form  with  normal  x - y axis  orientation 
CHART  HOLD  ON 

3.  Graph  Limits 
(a)  PEN  UP 
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LOWER  LEFT 

Position  pen  until  the  point  is  over  the  intersection  of  the  x,  y axis 
T 

via  the  left  hand  -0-  0:  Test  the  accuracy  of  the  placement  via 
PEN  DOWN,  adjust  accordingly. 

(b)  PEN  UP 

UPPER  RIGHT 


Position  the  pen  until  the  point  is  over  the  + (in  the  upper  right  hand 

t 

comer)  via  the  right  hand  *-0-*  0 . 

Test  the  accuracy  of  the  placement  via  PEN  DOWN,  adjust  accordingly. 
PEN  UP 

4.  Plotter  Seal  ing 

Turn  the  HP-9810  ON 

(a)  x-AXIS 

500  g m 0 pMT]  12  I STO  P! 

(b)  y-AXIS 

300  m 0 fFMTj  13  | ST  OP  | 

5.  Plotter  Scaling  Cross  Check 

(a)  0 [_Q  (5M]  S [FMT]  1 JT] 

The  pen  should  position  itself  on  the  STATIC  STRESS  axis  at  5.0. 

(b)  300  m 0 FMT  1 CD 

The  pen  should  position  itself  on  the  G LEVEL  axis  at  300. 

(c)  50  jjf)  0 FMT  1 jT] 
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Tne  pen  should  position  itself  at  0,  50.  (Minor  adjustments  may  be 
1 

made  by  «-0->  0.) 

' l 

NOTE  If  Step  5a,  5b,  or  5c  fail  go  back  to  Step  A3. 

B . DATA  - Loading  the  Data  for  a Specific  Material  Model  (Magnetic  Card  or 
(Cassette  Tape) 

MAGNETIC  CARD 

Insert  the  magnetic  card  labeled  "DATA"  in  the  reader  edge  1 first  (down  arrow 
on  the  right  hand  side)  then  perform  the  following  steps. 

NOTE  : If  an  error  is  made  during  any  of  the  Steps  B or  C below  perform 
|END  | ST O P | and  restart  the  procedure  with  Step  Bl . 

1.  0 (~H  (FMTj  (77~m 

the  reader  motor  will  remain  on  (INSERT  CARD  light  is  also  on).  Withdraw 
the  card  after  it  has  fed  through  and  put  edge  2 in.  The  reader  motor  and 
the  insert  card  light  will  turn  off  automatically  at  the  completion  of  the 
operation . 

2.  |Tnd1  |st6p 


CASSETTE  TAPE  (OPTIONAL) 

1.  Rewind  the  tape  manually  via  the  REWIND  button  on  the  CASSETTE 
MEMORY  SYSTEM. 

2.  Find  the  appropriate  data  file . Determine  the  appropriate  data  file 
number  for  the  specific  material 
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MATERIAL 


FILE  NUMBER 


r 


I 

I 

I 

I 

I 


Minicel 

10 

Ehta  foam-2 

12 

Ethafoam-4 

14 

Urether-3 

16 

Urester-4 

18 

enter  the  number  into  X. 


{File 

[ FMT 

5 

6 j 

Clear 

J Number 

J 

— 

1 

x 

3.  Loading  the  DATA  file. 

0 m to  Emt]  g [6]  RTqI 

After  the  data  is  loaded  the  status  light  will  be  off,  if  not  go  back  to  Step  1 . 

~END  I 1 STOP 

C . PROGRAM  - Loading  the  FVogram  for  a Specific  Material  Model  (Magnetic 
Ciard  or  Cassette  Tape) 

MAGNETIC  CARD 

Insert  the  magnetic  card  labeled  "PROGRAM"  in  the  reader  edge  1 first  (down 
arrow  in  the  right  hand  side)  then  perform  the  following  steps. 

I-  0 Ul  Ml  I LOAD  j 

The  read  motor  will  remain  on  (INSERT  CARD  light  is  also  on).  Withdraw 
the  card  after  it  has  fed  through  and  put  edge  2 in.  The  reader  motor 
and  the  INSERT  CARD  light  will  turn  off  automatically  at  the  completion 
of  the  operation. 

2.  [end]  |~stop]  [o] 
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..  CASSETTE  TAPE  (OPTIONAL) 


1.  Rewind  the  tope  manually  via  the  REWIND  button  on  the  CASSETTE 
MEMORY  SYSTEM. 

2.  Find  the  appropriate  program  file.  Determine  the  appropriate  program 
file  number  for  the  specific  material . 


Minicel 

II 

Ethafoam-2 

13 

Ethafoam-4 

15 

Urefher-3 

17 

Urester-4 

19 

enter  the  number  into  X. 


3.  Loading  the  Program  File. 

0 HI  Lp  i FMT  1 m i~6~l 

The  STATUS  light  should  be  off,  if  not  go  back  to  Step  1. 

4.  I end!  1 STQP|  jo]  mm 

D.  EXECUTION 

The  plotter  has  been  scaled  and  the  program  and  its  data  have  been  loaded.  To 
run  the  first  case  perform  the  following  steps.- 

1 • 0 1 t 1 1 t [ [Clear  FIX  ( )j  1 or  2 (depending  on  1 or  2 decimal  digit  display). 

2.  fc- 

O 


(Graph  will  be  labelled) 
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3.  The  following  will  be  printed  out. 


ENTER  EXOGENOUS 
VARIABLES  IN 
ORDER  LISTED 
BELOW  PRESSING 
CONTINUE  KEY 
AFTER  EACH  ENTRY 

1.  MAX  G LEVEL 

2.  MIN.  TEMP.  IN 
DEG.  F 

3.  MAX.  TEMP.  IN 
DEG.  F 

4.  DROP  HEIGHT 
IN  INCHES 

5.  UPPER  STATIC 
STRESS  IN  PSI 

6.  LOWER  STATIC 
STRESS  IN  PSI 


NOTE:  If  a printout  of  each  variable  is  required 

prior  to  pressing 


press 


PRINT 

spSTe 


CONTINUE  after  entering  the 
variable . 


NOTE:  Negative  numbers  may  be  entered 
by  entering  the  number  followed  by 


CHG 

SIGN 


e.g.  65 


CHG 

SIGN 


C the  last  time  press  the  PAPER  bar  momentarily  to  space  up  the  paper. 

O': 

1 Nl 

ill 

i I 

In! 

! u 

. E 

i - 


After  pressing 


OUTPUT 


I 

I 

| 

I 


The  plotter  will  first  plot  the  horizontal  Maximum  G Level  line  and  then  enter 
a computation  mode.  After  the  computation  process  is  complete  the  plotter  will 
plot  the  appropriate  curves  and  the  printer  will  print  the  heading  and  the  required 
thickness  of  the  material  . 

NOTE:  The  computation  process  will  take  approximately  one  (1)  to  two  (2) 

minutes  during  which  the  display  will  remain  blank.  If  the  computa- 
tion takes  longer  than  two  minutes  a probable  input  error  occurred. 
Recheck  the  input  data  and  restart  by  going  to  Step  C2. 

E.  Additional  Cases 

An  additional  case  may  be  run  by  performing  the  following  steps. 

New  Graph  Form 
1.  CHART  HOLD  ON 

Release  (in  up  position)  the  static  hold  on  the  graph. 

2_  Rotate  the  pen  to  the  right  (out  of  the  way).  Insert  a new  form  in  the 
exact  same  place  as  the  current  one.  Rotate  the  pen  back  to  its  normal 
position . 

3.  A cross  check  of  the  form  alignment  may  be  performed  by  following  Step  A5. 
NOTE:  If  the  form  was  carefully  replaced  with  the  same  alignment  as 

the  previous  one  the  cross  check  need  not  be  performed. 

4.  Restart 

Go  to  Step  C2 . 
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ENCAP"  OUTPUT  INTERPRETATION 


A typical  output  of  the  H P-981  OA  version  of  the  "ENCAP"  model  is  shown  in 
Figure  2.  This  output  is  similar  to  the  "CUSHOP"  output.  However,  two  additional 
inputs  are  required,  namely  the  upper  static  stress  level  and  the  lower  static  stress 
level . All  other  inputs  remain  the  same. 

The  "ENCAP”  model  operates  on  the  premise  that  the  item  to  be  packaged  will 
be  entirely  surrounded  by  the  proposed  cushioning  material . The  amount  of  cushion 
required  is  a function  of  the  temperature  re  ge,  the  drop  height,  the  fragility  level, 
and  the  static  stress  range.  It  should  become  immediately  evident  that  the  wider  the 
static  stress  range,  the  greater  the  cushion  thickness  requirement. 

The  two  vertical  lines  identified  on  Figure  2 represent  the  extremes  of  the 
selected  static  stress  range.  TOFT  represents  the  amount  of  cushion  required  in 
inches.  It  should  be  noted  that  the  results  are  the  same  for  both  "CUSHOP" 

(Figure  1)  and  "ENCAP"  (Figure  2),  since  the  conditions  are  the  same  for  both 
situations.  Figure  3 illustrates  completely  different  input  conditions  for  fhe  "ENCAP" 
model  with  the  attendant  output. 


MIMICEZL  ENCRP 

He  I BE3.E3EI  ReVE3.0E3  Cs-ES.00  E>.H.em00 


Minicel  "ENCAP"  Example 


MINICEIL-  ENCFP 

I ESS.tSBS  Rc7-E1.EJE5  C=— ES.E3KI  O.H.s  I S.EJEJ 


cel  "ENCAP"  Example  II 


t 


SAMPLE  PROBLEMS 


Sample  problems  for  the  remaining  four  materials  are  shown  for  both  the 
"CUSHOP"  and  "ENCAP"  models.  Random  feasible  input  conditions  were  selected 
for  each  model . Figures  4 through  6 depict  the  Ethafoam-2  outputs,  Figures  7 
through  9 the  Ethafoam-4  outputs.  Figures  10  through  12  the  Urether-3 outputs 
and  Figures  13  through  15  the  Urester-4  outputs. 

The  interpretation  of  the  sample  problems,  which  follow,  is  the  same  as  that 
discussed  for  the  Minicel  example. 
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Ethafoam  2 "CUSHOP"  Example 


Figure  7.  Ethafoam  4 "CUSHOP"  Example 


Figure  8.  Ethafoam  4 "ENCAP"  Example  I 


URETHETR  3 CU5HOP 
Hm  I BEI.EJja  H*70.cna  C*— 2EJ.L3EJ  O.H.s2S.E9E3 


Figure  10.  Urether  3 "CUSHOP"  Exampl 


Figure  11.  Urether  3 "ENCAP"  Example  I 


igure  12  . Urether  3 "ENCAP"  Example  II 


Urester  4 "CUSHOP"  Example 


URE5TER  H ENCRf 

He  I 2E3.E3S3  F3s*7E3.E3E3  Cs- SSa.BSta 


fa 

x.  n 

& a 

u 

n J 

in 
to 


Urester  4 "ENCAP 


CONCLUSIONS  AND  RECOMMENDATIONS 


The  material  contained  in  this  report  describes  the  use  of  the  Minicel, 
Ethafoam-2,  Ethafoam-4,  Urether-3,  and  Urester-4  bulk  cushioning  models  which 
have  been  developed  as  part  of  the  MICOM  on-going  research  effort  into  bulk 
cushioning  materials.  The  models  may  be  operated  in  the  "CUSHOP"  or  "ENCAP" 
modes.  The  "CUSHOP"  model  output  identifies  the  cushion  thickness,  together  with 
an  appropriate  static  stress  range,  for  given  inputs  of  1)  hot,  ambient,  and  cold 
temperature,  2)  drop  height,  and  3)  fragility  level . The  "ENCAP"  mode  output 
identifies  only  a cushion  thickness,  for  given  inputs  of  1)  hot,  ambient,  and  cold 
temperature,  2)  drop  height,  3)  fragility  level,  and  4)  upper  and  lower  static  stress 
level.  The  "CUSHOP"  model  results  in  a feasible  cushion  thickness  requirement  if 
superimposed  dynamic  cushioning  curves  are  plotted.  The  "ENCAP"  model  results 
are  valid  only  through  4 inch  cushion  thicknesses,  although  results  may  be  plotted 
through  12  inch  cushions. 

The  complete  mathematical  models  are  presented  for  those  interested  in  viewing 
the  basic  coefficient/variable  structure  of  the  five  validated  models.  In  addition, 
a sample  problem  is  provided,  together  with  output  interpretation,  for  each  of  the 
validated  models. 

Additional  models  should  be  developed  as  new  versions  of  the  thermoplastic 
bulk  cushioning  materials  become  available.  Particular  attention  should  be  focused 
on  the  development  of  composite  models  utilizing  thicknesses  of  material  from  the 
five  materials  already  modeled. 
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4 


The  Appendices  contain  the  individual  printouts  of  the  data  and  programs  for 
the  five  materials  modeled.  The  data  and  programs  are  available  on  magnetic  cards 
or  cassette  tape,  depending  upon  user  preference. 
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appendix  a 

MODEL  DATA 

The  following  are  the  model  coefficients  for  the  five  materials.  The 
format  is  the  data  memory  location  followed  by  its'  contents. 
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APPENDIX  B 

"CUSHOP"  PROGRAM  LISTINGS 

The  following  ore  the  "CUSHOP"  program  listings  for  the  five  materials. 
The  format  is  the  program  step  number,  followed  by  the  program  key  and  code. 
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MINICEL  "CUSHOr  (CONTINUED) 
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h,  7 

0 y cl  7 -■ 

X T O 

2 3 

0 9 3 . 1 - 

- - 3 4 

@ 9 8 

-■  - 

--34 

Hi  f;  i !■ : 

n 

0 0 

0 8 8 8 

0 

- - 0 0 

n 9 3 8- 

V i 0 ■ 

-•”40 

0988-  - 

“ 1 

03  -J'  J - 

r“l 

- ”05 

0839 

4 

0 4 

0 9 3 9 - 

- 0 - 

■ 0 1 1 

0989--  - 

4-  — 

--  - 3 3 

0 8 4 U - 

•4 
. 1 

05 

0 8 90 

0 

- 0 6 

0 9 4 0 -- 

4 

■ 04 

0 9 9 0 - - ■ 

Y T 0 -~ 

1 0 

084  1 

- • - 

- 34 

0 8 9 1 - 

■ UP 

_ i 

094  1 - 

- 4 - 

- --  U 4 

0991  - 

0 ■ - 

0 0 

0 8 F £ 

- y 

00 

0 8 9 2 ■- 

4 

0 4 

0 9 4 2 

-XFR- 

- - 6 7 

0992- 

'»• 

- 04 

08  4 : 

- - £ 1 

0 3 9 3 ~ 

■'.v  Y 

. ..  c:'  ’1* 

09  4 3 

0 • 

• m 

0 ■ 1 9 3 - . 

4 

- 04 

03  4 4 

0 2 

0894 

•GT  C 

44 

0 9 4 4 

C'( 

0 5 

0 9 9 4 - -- 

i • 

O 1 

084  5 ■ 

" y,  v 

. „w  cr  > 

i"i  8 9 1 1 

LBl 

51 

0 9 4 5 

r 

. i ~~ 

■ 0*5 

h 9 9 ' ■ 

X ! IJ 

- --  2 3 

084  b 

- Ij  1 O 

1 4 

y 8 ' * • 

j 

- 6 5 

0 9 4 r • 

. t:r  ' 

i 

0 '■*  9 'i  - 

0 

■ ~ 0 0 

084  7 - 

■LBL 

--  ■ 5 1 

0 7 J" 

i m 

...  47 

094  7 - 

GT  N 

,1  4 

0 9 9 7 

4 ■ 

• 114 

084  8 

F 

- 1 b 

i i -'  i; 

li  T 

■ 4 7 

II  ■■ . ! 8 

-LBt 

’ - ' 'l  .1 

U 9 1 8 

0 

M 0 

08  4 ,;i 

-CH  I 

'1  , 

hi; 

y 

1 1 I'l 

0 9 | ■ 

r ■ 

1 • 

H I ’ 1 T • I - 

XF  P 

, p,7 

MINICEL  "CUSHOP"  (CONTINUED) 


Step  Key  Code 


Step 

Key 

Code 

Step 

Key 

Code 

Step 

Key  Code 

1 0 5 u - 

1.81.  ■ 

5 1 

1 1 0 0 ™ 

LBL- 

- - 5 1 

1 1 50  -- 

- G T 0 4 4 

1051- 

I 

■ - 6 5 

i 1 0 1 

YE- 

™-24 

1 151- 

-LBL 5 1 

1 052-- 

cm- 

--  — 4 i‘"' 

1 1 0 2 ~ 

CLP- 

~~  8 ( 

1 152- 

:i  r 

l 0 5 3 

CUT- 

*"■  4 r' 

1 1 O ■ - 

0 - 

™ - 0 0 

1 1 '4  3 - 

i H 7 4 7 

1054- 

G7  O' 

4 4 

1.  1 0 4 - - 

4 

04 

1 .1  5 4 - 

--CHT-™  47 

1 055- 

LBL  - 

— 51 

j.  105 

8 - 

10 

1 155- 

2 -67 

1 0 5 6 - 

■ 1 3 

1 1 06 

UP- 

ci.  > 

1 ] 5 6 - 

6 i ■ o 

1057- 

CM  i 

i' 

1 1 07 

1 - 

- 0 1 

1 157 

i m 

1058- 

CUT 

..  47 

1 1 08- 

0 - 

• - 0 0 

1 158™ 

: --**02 

1 059-' 

LBL.- 

c::  •( 

•J  J 

1 109™ 

0 • - 

- - 0 0 

1 i 59- 

9; 

1 0 6 0 - 

i 

--75 

1 1 1.  O 

--  “ 3 6 

1160- 

-XFR-  -67 

1 06  1 

; : f p 

• - • 6 ? 

1 1 1 1 “■ 

KEY- 

■ ■ - 3 g 

1.  1 6 1 - 

0 ■ - - 0 0 

1 0 6 2 - - 

0 - 

0 0 

1 1 12 

1 

---65 

1 162- 

5 ■ @5 

1 0 6 3 ■ 

4 

“04 

1 1 .!  3 " 

X T 0 - 

2 3 

1 16  3-- 

0 0 0 

1 864 -- 

4 - 

- - 0 4 

1 1 1 4 

0 - 

._ ..  g g 

1 1 64- 

F|-1  r \2 

1 065- 

;;i  p 

..  ....  f'  1? 

1 1 1 5-- 

cr 

0 5 

1 165- 

■ - n i 

1 066- 

•f 

33 

1 1 16-- 

0 “ 

- --  0 0 

1 1 66- 

- DM 25 

106,  - 

0 ■ ■ 

0 0 

1 1 1 7 - 

X 0 1.  .1  - 

.....  j '7. 

1 167- 

XFR- 

1 0 6 8 - 

4 • 

0 4 

1 1 1 8 

UP- 

2 i? 

1 168- 

■ 0 0 0 

1 0 6 9 - - 

1 - 

- 01 

.1  1 1 9 

xfr- 

....  ..  . 

1 1 69  - 

i 4 cr 

1 0 7 6 - 

: : i <! 

- 2 3 

1. 1 2 8 

0 - 

“ 0 0 

1 1 70- 

1 5 - , i 0 

1 0 7 1 - 

0 - 

0 0 

1 12  1 

3 -- 

■ ■■  0 3 

1 1 ’ 1 - 

UP-  -~2“ 

1 8 7 2 - 

4 

-0  4 

1 1.  2 2 - ■ 

7 - 

- --  0 7 

i 1 7,-..  ■- 

--05 

1 0 7 3 - 

4 - 

04 

1 1 28 

X - 

- - 3 6 

1 1 7 3 - 

0 ■ 00 

1074  ■ 

G T 0 - 

— 4 4 

1 1 2 4 

XFR- 

"■  - 6 7 

1 1 74- 

1 ! • - 0 0 

1075 

LBL™ 

51 

1 125-  - 

0 ~ 

- - 0 0 

1 1 75- 

I ...  25 

1 076 

mo- 

•~i  •7,1 

1 1.  26 

tr 

,...! 

- - 0 5 

1 176  - 

, i ' i 

1077- 

cm- 

-47 

1 127 

M - 

0 0 

1 1 r'  r ' ”” 

G T U 44 

1 078-- 

cm 

4 7 

1 128™  - 

XFR™ 

- - 6 7 

1 1 78“ 

LBL. 51 

1 0 7 9 - - 

LBL 

■ ■ 5 1 

1 129 

X - 

3 b 

1179- 

— , •,  3;;  !_  j j ^ 

1 0 8 0 - 

H 

7 4 

1 138 

0 - 

- 0 0 

1 1 80™ 

■ CMT  4 7 

1081- 

0 ■" 

- -•  0 0 

1 1 3 1 

3 - 

0 3 

1 1 8 1 -- 

-CUT 4? 

1 0 8 2 

„ 

21 

1 132 

6 - 

- ■ - 0 6 

1 182™ 

-XFR 6? 

1 0 8 3 

:l  - 

01 

1 1 33 

+ - 

• ...  3 3 

1.  183- 

0 - — 0 0 

1 084- 

mo 

“-23 

1 1 3 4 

XFR  - 

■ - ■ 6 7 

1184™ 

4 0 4 

1 085  - 

0 

....  0 0 

1 135 

0 -- 

- - @ 1 1 

1 1 85- 

9 - - 1 1 

1 0 8 6 - 

4 

0 4 

1 1 3b™- 

3 

- - 0 3 

1.  ! 7:'  h " 

“XFR  - — 6 7 

1 y g 7 ... .... 

8 

' 1 0 

1 1 3 7 

c 

•J 

" ■ 0 5 

1 18  7- 

■t-  - - - 3 2 

1 088™ 

0 ' 

...  0 0 

1 1.38 

4 ~ 

■ - ■ 3 3 

i 1.  3 8 - 

0 - 00 

1 089™ 

X t o ■ 

c'.  . j 

1 1 39 

YTO-- 

■ - ■ 4 0 

1.  1 89- 

4'  9 4 

1 0 9 ii- 

u 

0 0 

1 140-  ■ 

0 - 

0 Ci 

1 1 9U-- 

' -"10 

1 0 9 1 -■ 

r/: 

. ...05 

.1.  1 4 1 ■ ■ 

Cj 

- 05 

i.  .1  9 ; 

XT  it-  ■ 23 

1 8 9 - 

- 

0 3 

1.  14  8 

2 

- 02 

1 1 92  - 

0 ■ 11 0 

1093 

„ 

2 l 

1 1 4 : 

0 • 

" 00 

1 1 '-'j 

-1  04 

i 0 9 4 

0 

0 0 

1 1 44 

UP 

. . ...  f.- 

1 1 ■ • -4 

■8  ■ - - 1 0 

1 0 9 ‘ . - 

c:.” 

05 

1 1 4 5 ■ 

XFR™ 

"7 

1 1 9 9 

G in  44 

1 0 9 6 -• 

m ci 

1.  1 4 0 - 

0 

0 0 

1 ] " 

IBL  ---51 

1 u 9 7 

0 

■ 0 0 

1 1 47 

- 0 5 

1 1 9.  .... 

YE. 24 

1 090 

4 

" 0 4 

1.  1 48 

■ 0 3 

1 1 9 ' . - 

CNT  4 

1 099 

9 

i 1 

J.  1 4 - 

. • ■ i ' 

5 0 

1 1 '9  - 

CUT-  47 

MINICEL  "CUSHOP"  (CONTINUED) 


S»*p 

Key  Code 

Step 

Key 

Code 

Step 

Key 

Code 

Step 

Key  Code 

t ..-I'll 

- 1.  N L.  -- 

lj  i 

1 250  •■• 

'.  1: 

, t 

1 3 0 0 

CNT 

4 

1 3 L i 0 ■ 

[ M 

-42 

1201- 

:f  r 

1 2 5 1.  - 

I..BL. 

■ - 5 1 . 

1 30  1 

CNT 

4 ■ ’ 

1351- 

-XF  R- 

' 6 7 

l 282 

- i -- 

0 1 

1252- 

] 

6 5 

1 302 

i 

- - - 6 1 

! 35 

- 0 - 

- 

* 0 0 

1 20:..;- 

-2  TO  -■ 

”•  ■? 

1253- 

- . 

- -21 

1 30  : 

SF  1 

1 353- 

- 4 — 

- 0 4 

120  4 

- 0 --  - 

- 0 1 1 

1254 

....  j 

- - 0 1 

1 3 04 

- FMT 

- 42 

1354  ■ 

h.  — 

- 06 

1285 

»»  — — 

0 5 

' , ' j - 

• 0 2 

1305 

, : f r 

- - -•*  y 7 

1355- 

• FMT- 

- 

4 2 

1 206  • 

- 3 - - 

0 ; 

1 256  ■ 

fm  r 

■ 4 2 

i 3 0 6 

0 

- • 00 

1356- 

1 - 

-0  1 

120',  ■ 

: : F ft 

• b i ' 

1 257 

1 

■01 

1 3 0 ? 

- b 

- •■  0 i . 

1357- 

-PUT- 

45 

1 2 0 

o - - 

MM 

1258- 

0 1 

J 30! 

t 

• — 0*. 

1 358 

FMT- 

-42 

1 209 

...  c _ _ 

- 05 

1 259  - 

2! 

■ 02 

1 3 0 9 

- Ml; 

4 

1351 

- i - 

0 1 

1210  ■ 

2 — 

ill...: 

l 260  - 

8 

1 0 

1 3 1 6 

- - 1 

0 j 

i 368 

M 

-42 

121  1 • 

UP 

...  :• 

1 2 6 1 

0 

0 0 

1 3 1 1 

- pm  r 

--45 

1 36  1 

•CNT 

- 

- 4 7 

1212 

-XFR-  - 

- b 7 

1 262 

OR 

£ ( 

1 3 1 2 

- fit  r 

4 2 

1 362 

CN  I 

- 

- 47 

121 

..  0 __ 

■ 0 0 

i 263 

E" 

05 

1 3 1 3 

i 

01 

1 3 6 3 - 

..  ra  - 

- 

■ 1 5 

1214- 

- 5 — 

- 05 

1 264 

„ 

: 1 

1 3 1 4 

-•  -FMT 

- 4 2 

1 3 64- 

L - 

- 

*—■  , ,2. 

1215 

- Fi  - 

-00 

J 2 6 5 - 

0 

..  _ g 0 

1 3 1 5 

CNT 

— — 4 f 

1 365- 

M - 

- 

- 7 0 

l 2 I 6 

-FMT-- 

- 4 2 

1266  - 

0 

- 0 0 

1 3 1 6 

■ -CNT 

---47 

1366 

Fi  - 

- 

1 2 i 7 

_ i _ _ 

-01 

1 267- 

I 

--  6 5 

1 3 1 7 

....  j. 

- 6 3 

1 3 6 7 

- YE- 

- 

-24 

1 2 ! 8 

l J P — 

...  2J? 

1268- 

FM  1 

....  4 g 

1 3 J 8 

„ 

— **■  2 1 

1 368- 

SF  L- 

- 

-54 

' 21  9 ■ 

- X F ft  *• 

...  V 

1 269- 

l 

0 T 

1 3 1 9 

.....  u 

74 

1.  3 6 9- 

•FMT 

- 

•42 

1 2 0 ■ 

- 0 — 

- 00 

1. 2 7 o - 

UP 

_'j  7 

1 320 

2 1 

i 3 7 0 - 

XFR 

- 

— A 7 

1221  ■ 

- 4 ...  - 

0 4 

1271- 

F M 1 

- - 42 

1321 

- 3FL 

54 

1371  ■■ 

0 

- 

Fi  j ;1 

1 222- 

fj  

1 0 

1 7 7*  3 

1 

01 

1322 

- FMT 

42 

1 2 72- 

4 - 

0 4 

1223- 

x f r — 

— b 7 

1273- 

■■FMT 

42 

1 323 

■ XFR 

- 6 7 

1373- 

- 2 - 

-- 

-02 

1 224 

..  + ... 

— 2, 2, 

1 2 7 4 

0 

--7  4 

1 324 

....  y 

1 j 0 

1 X 7 4 •- 

-FI1T- 

~ 

--42 

1225- 

. 0 _ ... 

0 0 

1 275-- 

SF  L 

. --54 

1 3 2 5 

- • 4 

04 

1 3 7 5 - 

-•  1 - 

... 

“ 0 1 

1226- 

...  4 — 

04 

1 2 7 6 

FM  1 

42 

1 326 

. . E7 

- - 0 5 

i f'C  - 

-rut- 

- 

- 45 

i 2 2 7 - 

- 9 

1 .1 

1277 

-XFR 

- 6 7 

1 32 

FMT 

4 2 

1 2 •'  ( 

FMT- 

- 

~ 4 2 

1. 2 2 ; • ■ 

-XT  0 

... 

1 2 7 y 

- 0 

0 0 

.!.  ,....  f 

- - 1 

- 0 1 

1 3 ’ 8 “• 

- 1 - 

- 

- a i 

1229- 

..  0 ..... 

- 0 0 

1 2.  ? 9 — 

6 

- 06 

1329 

- PUT 

4 5 

1379- 

-FMT- 

- 

-42 

1230 

■-  4 

...  0 4 

1 2 8 0 - 

- 5 

0 5 

1330 

2 

- 0 2 

1386- 

-CUT- 

- 

-47 

1231 

--  Q — 

- 1 0 

1281- 

-FMT 

-“42 

1 3 3 1 

M..  j'' 

0 7 

1381- 

CNT- 

- 

-■47 

1232- 

- G T 0 • - 

-44 

1 2 8 2 -• 

- 1 

0 1 

1 3 3 2 

- 0 

- - 0 0 

1 3 8 2 - 

- Y T O - 

-• 

- 40 

1233 

1.1,1.. 

-51 

1 283- 

•PUT 

-4  5 

1333 

UP 

2 r' 

- Y TO- 

- 40 

1234  ■ 

...  vt  .... 

-24 

1 284  - 

•FMT 

- 4 2 

1 3 3 4 

cr 

- - 0 5 

1 3 8 4 - 

L - 

.. 

r 2 

1235  ■ 

■ CUT  - 

...  4 7 

1285“ 

- .1 

0 1 

1 44  5 

„ 

— 2 I 

•j  , ■,  ( • 

SF  L- 

- ■ 5 4 

\ 2 h,  - 

...  cm 

-•  4 7 

1 2 8 6 

- FMT 

4 2 

0 

0 0 

1386  - 

• FMT- 

” ’ 1 l! 

1 2 3 7 

- I..BL-- 

— rj  1 

1 x 8 7- 

• CNT 

• 4 

i y 3 : ' 

ij 

- - 0 1,1 

1 3 8 7 -- 

•XFR 

h.  7 

1 2 3 8 - 

- X s Q 

■ ■ 1 2 

1 2 3 8 

cm  r 

\ 7 

1338 

- i 

--  - 6 5 

1 3 8 8 - 

- 0 ■ 

- 00 

1239- 

- ■ 0 - - 

...  0 0 

1 2 8 9 - 

Fi 

- 6 2 

1 339 

■ FMT 

4 2 

1.  3 8 9 - 

- 

- 0 5 

1 2 4 0 - 

- X T 0 - 

•••-  2 x 

1 2 9 0 - 

8 Ft. 

■54 

J.  3 4 h 

.......  i 

0 1, 

1 390- 

cr 

•J 

- 

- i j 5 

1241- 

- 0 -- 

...  0 0 

1 2 9 1.  - 

FMT 

- 4 2 

I 34  1. 

UP 

- 2 r‘ 

1 3 9 1 ■ 

FMT- 

- 

-42 

1242 

....  tr  ... 

- 0 5 

1292- 

07 

1342 

...  p 11 T 

1-2 

1. 392- 

1 - 

“ 

01 

1243- 

- 3 

- 0 3 

1 2 9 : i ~ 

0 

0 0 

134  3 

- 1 

01 

1 393  ■ 

PUT 

45 

1244- 

- F 11 T - - 

- 4 2 

1 2 9 4 ■■ 

FMT 

■ -42 

1344 

FMT 

42 

.1  394- 

FMT- 

- 

42 

1245- 

...  up-.. 

' - 2 7 

1 C'::, 

1. 

0 1 

1 3 4 5 

X T Cl 

■ 2 y 

i.  3 9 5 - 

- 1 ~ 

Ul 

1246- 

-Cl  R -- 

...  ,.0 

1 296- 

PUT 

45 

1 346 

...  ...  | | 

-71 

1 3' ' b 

■FMT 

42 

1247  • 

-FMT--- 

4 

1 797  ■ 

FM  r 

4 2 

134  7 

■ I1 

- 56 

1 3 9 7 - 

• in 

47 

1242 

| ... 

0 | 

1 298- 

1 

0 1 

1 348 

X 1 o 

•!'-  ‘ 

1 3 9 0 ■ • 

cur 

4 

1249 

OR 

• 2.7 

1 ; •'  9 9 

F'H  1 

-42 

.1  3 4 y 

~ SF  1... 

...  . ...  5 4 

1 3 9 9 ■ 

V 1 \\- 

4 0 

64 


i 


ETHAFOAM-2  "CUSHOP" 


Step 

Key 

Code 

Step 

Key 

Code 

Step 

Key  Code 

Step 

Key 

Code 

0 M II  ' 

0 0 5 0 

II 

7 •:; 

0 J 1 1 0 - 

- I -- 

- - 1,.  5 

0 150- 

i ij 

, 

0 0 0 1 

...  | 

li  i 

005  l 

1 1 

- ‘71 

0 1.  0 1 

0 -- 

0 1 5 l 

E 

--  60 

0002 

- 5 

~ ••  0C, 

005; 

i . ; : 

• - 1 7 

0 1 0 , : 

i . ; ; - 

...  | 

0 1 5 2 

H 

70 

000  ..: 

KMT 

4 

0 05  ; 

VT  0 

- 4 0 

010  ' 

E - 

6 1 ■ 

O 1 5 3 - 

i t 

0 0 0 4 

1 

0 { 

1 1 U 5 4 

CLP 

0 

U i 0 4 -- 

-CUT- 

' 

i i .1  5 ■ , 

-21 

0 fl  1 1 1 1 

1 

• •-  0 1 

1 1 li  5 

11!  1 

■ 2,4 

0 1 05- 

k 

55 

i.i  | 5! 

CUT 

•hr  . 

i.i  00  i 

'),.' 

; mb i , • 

1 1 

i . 2 1 

ii  !.  mi 

i - 

- 6 1 1 

015l 

- J 

b 5 

000 

'•I 

! 1 

H n 5 ' ' 

, 

■ 13 

010*  ' 

-XI'  R - 

- - 67 

0 157 

H 

0008 

M 

Mil 

00  5) 

J 

- h.  Fi 

0 ] 0 -- 

CL  R - 

- 2u 

i.i  j 58 

-CU  ! 

_ 4 r 

0009 

UP 

--  2_,' 

110  5 ft 

1 1 

• b P 

0 1 !■  1 ft 

h 

o 1 j ft 

• '•  1 

mm  ; li 

i 

i.i : 

0060 

f. 

Pi  I;-. 

0 1 1 0 ” 

F 

i 6 

1 1 j ',n 

- CUT 

4 7 

0 0 |.  I - 

- M 

• 0 1 

0 0 61  - 

L 

. ....  ■“* 

u * : i - 

■ ;T'j 

0 161 

_ T | 

- 6 ft 

00  1 2' 

““  I 

...  ..  f. 

0 067- 

■ - h,  0 

0 ' , 

• E 

- 6 0 

0 1 b 2 - 

E 

■ <_•  u 

00  | 

- F h !' 

t. 

006  , - 

• VT  0 

• 4 0 

0 1 ! - 

— 13 

0 1 6 

- i.i 

- 1 5 

0 fj  ■;  ■ 1 

0 0 6 4 

CUT 

' t T' 

0 1 1 4 

-CUT- 

- - 4 T 

0 164- 

- 21 

0 0 i ‘ i 

- UP 

• - * 2L7 

H 0 0 5 

J. 

- 2, 5 

0 1 1 5 ■ 

■ E -• 

■ ■ 6 1 

. i ; ■ 1 

CUT 

4 - 

00  i r 

-FMT 

4 2 

0 0 6 6 

U 

1 •_> 

0 1 1 6 - 

ft  ■ 

- — b p 

0|l  m- 

F 

' ” 1 b 

0 0 1 , ' - 

- 1 

0 | 

0 0 $ 7 -■ 

: 1 R 

. . ..  2 0 

0 1 1 

! - ■ 

■ - i . 1 

0 167- 

L’L.K' 

-2  0 

0 0 ; : 

F M 1 

■ •-42 

00,  . • 

I.I 

7 1 

0 1 1 ft 

H - 

i 

1. 1 l 6 : ! - 

Cl  R 

■0 

i'iii  \ ■ i 

r 

( 11 

0 0 6 

, , 

i.  3 

0 1 1 0 

•CUT- 

4 

0 16'  - 

. 

— 03 

1)1  ' 7 0 

::i  u 

* ■ ; 

Ml  1 70  ■ 

1 j 

f.  3 

01  Vll 

F - 

S 0 

0 1 70 

..  ..  7.  j 

0 fi  21- 

H 

, ' .4 

0071 

1 

2 

0 1 7 1 

U ■ 

- o 

0 1 7 ■ ■ 

CUT 

' • -i 

ni; 2.2 

- Fl 

- i , :• 

0 0.',.  ■ 

, 

1 

0 1.  22 

: 71"  1 1 - 

- - 2 3' 

0 1 72- 

n 

ft. 

0 l : 

r 

--  1 b 

. 1 M 7 ' 

CUT 

...  4 

0 .1  7 3 -■ 

|!  — ■ 

j ■ * 
i 

1 1 l 

1 ; 

! , 

00  M 

- 1 I 

- - ■•  ? 1. 

00  74 

1. 

7 o 
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11  65--  0 

0 0 

1 0 1 6 - 

x r o 

- 

•— * — . i 

1 0 6 6 - 

■ 4 

--04 

1116- 

-CHT 

--47 

1 166  — XFR 

67 

1017- 

0 

- 

— 00 

1 06" 

!:  v V 

— cr  •”» 
” J 

1 1 1 7- 

-LBL 

- - 5 1 

1 167  — X 

3 6 

1 0 1 8 

t r 

- 

- - 0 5 

t 0h8- 

GT  o 

-44 

1118  - 

H 

74 

1168—  0 

0 0 

1019  ■ 

_ LT 

- 

0 5 

1 0 6 9 - 

■LBL 

-51 

1 1 19- 

- . 

---21 

11 69--  3 

0 

1 0 2 0 - 

- X T 0 

- 

- - 2 3 

t 0 7 0 - 

i 

_ c. 

l 

1 120- 

0 

0 0 

1 1 7 O 6 

06 

1021 

~ 0 

- 

- - 1 3 

1 0 7 1 - 

CUT 

47 

1121- 

cr 

J 

--05 

1171  — + 

3 3 

1022- 

UP 

- 

l!  r 

1 072- 

CUT 

4 7 

1 1 22- 

-X  TO 

...  — ...  -J 

1 1 72 XFR 

1, 7 

1023- 

- 5 

- 

- - 0 5 

187 

-21 

1 123- 

0 

00 

11  73--  Fi 

0 0 

1 0 2 4 

-XEY 

- 

- - 3 0 

1074- 

L 
. _< 

--05 

1124- 

...  4 

04 

11 74--  3 

0 3 

1025- 

~ 

--  34 

1075- 

XFR 

- - 67 

1 125- 

- g 

10 

1 175---  5 

05 

1 0 2 6 - 

“*  ij 

- 

- - 1 3 

1 07b 

- + 

— 33 

1126- 

- 0 

0 0 

1176-  + 

3 3 

1 0 2 7 

+ 

- 

- - 3 3 

1077 

0 

- ~ U 0 

1127- 

XTU 

— ““  — iC.  'll 

1 1 77-- Y T 0 

40 

1028  - 

Y 1 0 

- 

- -40 

1078- 

4 

0 4 

1 1 28- 

“ 0 

0 0 

1 1 78-  - O 

00 

1 0 2 9 - 

0 

- 

- - 0 0 

1 079- 

6 

- --06 

1 1 29- 

ir 

05 

11  79--  5 

---05 

1 030 

4 

- 

- - 0 4 

1 0 8 0 - 

X T O 

1 130- 

- 3 

0 3 

11  80--  2 

- 0 2 

1031  ■ 

- 4 

- 

---  04 

1 0 8 1 - 

- 0 

“ - 0 0 

1 1 3 1 - 

- , 

21 

1181—  U 

g g 

1032  • 

1 

--0  l 

1 0:9. 

4 

--04 

1 132- 

~ 6 

0 0 

1182—  UP 

el  r 

10  ■:  : - 

- X T i.i 

- 2 3 

1 U 8 2 -■ 

G 

- - 0 6 

1 133- 

IT 

.J 

— 05 

1 18 3- -XFR 

— 6 7 

1 024 

0 

■00 

1.  0 8 4 - 

UP 

• el  f 

1 134- 

-XT  0 

• 23 

11  84--  0 

0 0 

1 0 35 

4 

-04 

1 085- 

i 

*4 

■ ■ 0 4 

1 135- 

- 0 

- o 1 1 

11 85--  5 

— 05 

1 036- 

- n 

- 

“ ’ ' 0 0 

1 0 8 b - 

. ' 

-52 

1 136- 

- 4 

0 4 

1186 3 

— 02 

1037- 

- X F R 

- 

--67 

1 0 8 , 

G 1 0 

■ 1 4 

1137- 

— C| 

1 1 

1 1 8 7 — — X Y 

5 0 

1 038- 

0 

- 

- - 00 

1 0 8 8 - 

-I.BL 

51 

1 138- 

-LBL. 

51 

1 138 G 1 Li 

H 

1039- 

- 4 

- 

- - y 4 

1 0 8 9 - 

■ J 

- i.::,  5 

1 139- 

YE 

""  *■"  3.  4 

1 139 LBL 

5 1. 

1 0 4 0 - 

- 3 

- 

- - 0 •: 

1 0 9 0 

CUT 

47 

1 1 40- 

-XFR 

— - — — j~(  7-' 

1 190- -XFR 

67 

1041 

- UP 

- 

d • 

i 091- 

CHT 

17 

1 1 4 1 - 

- o 

- - 0 0 

1 1 91  - -CHT 

-—47 

1 0 4 2 

-XI  R 

- 

— 6 i? 

J 092- 

G 1 0 

- - 4 4 

J 1 4 2 - 

~ 4 

04 

1 1 92 CHT 

47 

1043- 

- 0 

.. 

- - 0 0 

1 0 9 3 - 

LBL 

51 

1 1 4 3 - 

- 0 

10 

1 1 93  — XF  R 

6 7 

1 0 4 4 - 

4 

- 
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• - 1. 3 

1 144- 

- UP 

— *■"■  2 i 1 

1 1 9 4 - - O 
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— 

- 
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05 
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- 
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— 4 i 
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0 

- - 0 0 
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--02 
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0 

- 

- • 0 0 

1 097- 

LPL 

5 1 

1 147- 

0 

0 1 1 

11 97--  UP 

, ' i 

1 0 4 8 

4 

- - 04 

1 098- 

1 

„ • f c: 
i -J 
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g g 
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6 
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3 
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APPENDIX  C 


"ENCAP"  PROGRAM  LISTINGS 

The  following  are  the  "ENCAP"  program  listings  for  the  five  materials. 
The  format  is  the  program  step  number,  followed  by  the  program  key  and  code. 


MINICEl  "ENCAP 


Step 

Key 

Code 

Step 

Key 

Code 

Step 

Key 

Code 

Step  Key 

Code 

V\ l * vl  1 1 

- - > \ 

00511 

li 

* " 1 -j 

0 1 mi 

— 

1 

6 5 

U 150- 

‘•■  FT  9 

• •; 

mii-j 

— ~ l 

- 

- U 1 

0 0 5 l - 

0 

--71 

0 101- 

- 

N 

i z* 

015 

F 

D0 

L ^ 

- 0 ‘ i 

0 0 5 : - 

• 1 X 

--1  7 

0 1 0 3 - 

1 

---  1 7 

0152- 

tl 

70 

0 fi  i.i 

1 M 1 

4 3 

h ij  5 3 - 

-Y  1 0 - 

- - 4 0 

0 1 0 : j - 

E 

6 0 

0 l ' ■ 

•O 

5 6 

1.1  l'l  11  4 

1 

- 0 1 

1 1 0 5 4 

■ ' L R 

- 2 0 

0 1 04- 

. MT 

’ 4 » 

0 1 54- 

i 
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j 

- 0 l 

005! 

1 NT 

64 

Q ] 0 5 - 

K 

ir  cr 

.j  j 

0 1 55 
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--47 

u 11 11 t 

0 J 

011  5 b, 

fl 

- - 6 2 

0 1 fi  6,  - 

E 

t,  0 

0 1 5 6 - 

i 

■ 65 

0 0 0 

— — Cj 

- 1 1 

0 0 5 7 - 

o.  - 

1 3 

0 1 0 ? 

:fr 

- ^ 

0157- 

N 
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0 

- 0 0 
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I 

6 Pi 

0 1 0 8 - 

: i..  r 
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0 1 58- 
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--47 

ij  0 0 ■ • 

UP' 
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0 0 5 9 - 

fl 

6 1?' 

0 1 0 9 

H 

“■  b ,2. 

0 159- 

CNF 

47 

0 0 ! 1 j 

| 

- 

--0  l 

0 0 6 0 - 

l. 

— 66 
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- 

F 

■ 16 
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-CUT 

47 

001  1 

- - 0 

- 

- - 0 0 

0 0 6 1 - 

1.  • 

lI 
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4T0 

cl  J 

0 1 6 1 - 

I: 

— 63 

U U ! . 

1 

- 

--65 

0 06?:  - 

V 

■ --  6 0 

0 1 1 2 - 

E 

- - 6 0 

0 1 6 2 - 

E 

- .'9 

0 0 i 

fm  r 

■•-43 

0 0 6 : - 

YTO 

— 4 0 

0 1 1 3 - 

- 

o. 

1 3 

Pi  1 6 3 ~ 

G 

1 5 

0014 

--  i 

0 1 

0 0 6 4 - 

•CUT 

--47 

0114- 

- 

:;nt 

47 

0 l 6 4 - 

---21 

00  i 0 

--  UP 

- 

— 1'  7 

0065- 

_ r 
i 

— 6 F 

0115 

- 

E 

6 O 

0 ] 6 5 - 

9 

•1-  7 

00  1 t, 

- -FMT 

- 

- - 4 3 

0 0 6 6 - 

M 

7 3 

0 116- 

H 

- “ ' i" 

0 1 6 6 ■ 

1 

1 1 

00  l 7 

1 

- 

...  0 1 

1 1 0 r.  ' 

- Cl  P 

- 20 

ij  117- 

c 

---  61 

0 167 

C i 

■ - - 2 0 

00  i y 

FMT 

- 

--43 

0 0 6 : : 

- fi  - 

---71 

011  8- 

H 

--74 

i.i  1 f.'  8 

Cl  R 

■ - 20 

0 111  '4 

M 

- 

...  _ 7 0 

1106  Q 

fl 

- - 1 3 

0 119- 

NT 

4 7 

0 1 9 9 - 

- ir 

01  jit 

— — T 

--65 

00  70- 

x 1 

• i;>  !i! 

0 1 3 0 - 

- 

E 

6 0 

0 1 7 8 - 

00j  ] 

H 

“7 

00  7 1 

P 

. ...  4, 0 

0 1 2 1 - 

M 

73 

0 3 7 1 

CM  T 

- 47 

0 0 7 7 

- I 

- 

65 

0073 

* ’ M ~ 

- - 1 3 

0 1 82- 

•:t  o 

" *“  i.'. 

0 1 7 2 

M 

...  7 g 
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— c 

- 

- - 6 1 

0 0 7 3 - 
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-47 

0 1 8 ?•  - 

- 

0 

1 .4 

0173- 

PI 
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110,  '4 

- E 

- 60 

0074  - 

L„ 

7 £ 

0 1 8 4 

- 

ip  p 

— - b 7' 

0 1 7 4 - ■ 

YE 

. 24 

00  7 5 

- L 

_ 

*“  f hi' 

0075- 

I 

--65 

0 125 

- 

31 F: 

■ 20 

0175- 

- - 2 1 

0 0 7 6 

-cm 

- 

-47 

0 0 7 6 ~ 

Y T 0 

— 40 

0 1 2 6 - 

- 

1 

01 

0 1 76- 

C H T 

- - 4 ? 

007?' 

CUT 

- 

--47 

0 0 7 7 - 

-XTO- 

- 3'  .-! 

6 1 27- 

- 

. 

21 

0177- 

XI  0 

• — ^ 

0 0 7 0 

--CHT 

~ 

--47 

0 0 7 8 - 

E 

6 0 

0 1 2 8 - 

- 

C PI  T 

4 7 

0 1 78- 

E 

60 

0 0 7 9 

— E 

- - 6 0 

O 0 7 9 - 

- Il 

— 6 3 

U 1 2 9 - 

- 

H 

--70 

01 79-- 

■ M 

. _ — 7 p 

0 0 3 0 

— N 

- 

— — f j.; 

0 0 8 0 - 

CLP 

■•-20 

0 1 3 0 - 

- 

fi 

— 6 £ 

0 1 8 0 - 

■n 

56 

O 0 3 1 

--  c 

- 

...  :..  0 l 

008  1 -- 

B 

— 66 

0 1 3 1 - 

- 

YE 

24 

0181  — 

— u 

21 

0 0 3 7 

-■■  R 

- - 6 2 

0 0 8 3 - 

1 

- - 6 0 

0132- 

CUT 

. 4 7 

0182- 

-CNT 

4 7 

00  ' 

tl 

•- 

--56 

0 0 3 3 - 

- 1 

~ T cl! 

0 1 j 3 - 

-- 

G 

1 5 

0183- 

- I 

b F 

0034 

- cm  r 

--47 

0084 

1 1 

— 71 

01  4 

CUT 

--•47 

0 l 84- 

• H 

i _ 

0 l.i  3 5 

■ cm  r 

- 

--47 

0 0 y 5 - 

[MU 

— 3 1 

0 135- 

- 

L. 

_ 7‘  j 

0185- 

-CNT 

4 7 

011 

-•-FMT 

- - 4 3 

0 O 86- 

CUT 

- - 4 7 

01  ■ 6 - 

E 

6 0 

0 1 86- 

■ CUT 

--47 

0 0 :?’ 

- - FMT 

- 4 3 

0 0 8 7 - 

•n  - 

--56 

0137- 

- 

I MT 

64 

0 1 8 7 ~ 

c 1 1 r 

--  4 7 

0 0 

FMT 

- 

— 42 

i j 0 8 : : • 

- 13 

01  48- 

- 

E 

60 

0188- 

■ n 

6 5 

0 0 :9 

— E 

- 

■ - 6 0 

0089 

L- 

- - 6 0 

0 ].  ,:9 

l 

...  *7  V 

0 1 d 9 - 

E 

• - - 6 y 

004  0 

--  N 

- 

*9 

f 

0 090 

-YTU 

-40 

U 1 40  - 

It  R 

2 0 

0 1 90- 

G 

J c. 

0 0 4 1 

0 

- 

cl*  J 

009  1 

V ! U 

--40 

0141  .. 

i 1 R 

- 2 0 

0 1 9 1 

21 

0047 

E 

- 

- 6 0 

0 09. ' 

J 

— 6 5 

0 1 4 2 - 

- 

•3.' 

02 

0 192- 

i NT 

- 4? 

004  3 

o 

- 

— 13 

110  i : 

N 

"*  “ r o 

0 1 43- 

- 

„ 

---21 

0 1.  9 3 

F 

--  16 

004  4 

- C NT 

-•-47 

1 1 0 9 4 

5 

- 15 

U 1 4 4 

- 

CUT 

■--47 

0 194 

C L R 

— 2 e 

00  4 0 

E 

-- 

- 60 

11  0 9 5 ■••■ 

CL  R 

--20 

0145- 

M 

---70 

0 1 9 5 - 

■CLP 

— •-•  • , - j. 

00  4 » 

YE 

- 

._2  4 

0 0 Hi' 

c 

■ - 6 1 

0 1 4 6 - 

I 

6 5 

0 1 96  - 

4 

0 4 

004  7 

0 

1 

u 0 9 7 - 

- O • 

--7  1 

0 14  7- 

- 

N 

■"  r -i* 

0197- 

— n 

21 

1.1040 

c 

- - 1 5 

1 1 0 9 : : 

N 

“ ““  r o 

0 1 4 :?  - 

- 

. 

21 

0198- 

•CN 

4 i 

ij  0 4 ' i 

---  E 

- 

1 1 0 9 9 • - 

XTO 

d .!• 

U 1 49- 

- 

CUT 

---47 

0 1 9 9 

- Li 

' 6 

MINICEL  "ENCAP"  (CONTINUED) 


Step 

Key 

Code 

Step 

Key 

Code 

Step 

Key  Code 

Step 

Key  Code 

0 4 0 0 ■■ 

-ON  r 

- 4 

. 456 

V 

--05 

0 5 iJ  0 - 

■ 

ft  5 j ft  - 

•:f  p- 

— 

- 67 

0 4 0 1 

. HI 

--47 

0 4 5 1 - 

UP 

. 

0 5 0 1 - 

-XF  R - 

0 5 5 i - 

x - - 

:>  t> 

0 4 0 2 

cm  - 

--  4 ' 

0452- 

-XF  F' 

- - 6 7 

0502- 

0 

0552- 

0 

00 

0 4 0 3 - 

-LBL  - 

- - 5 l 

0 4 5 9 - 

ft 

- 0 0 

0 5 0 3 - 

- 3 h 3 

0 5 5 3 

- 

0 -- 

00 

0404  - 

Y T Q - 

- 4 0 

0454- 

4 

04 

0504- 

0 11 

0554- 

6 -- 

- 0 b 

0 4 0 5 

4 2 

f . 

0455- 

ft 

— 0 e. 

0 5 0 5 - 

CH  r 4 7 

0555 

- 

•f  

_ •“»  ~j 

0 4 0 6 

0 

- 00 

04  5 b - 

s 

....  ' r 

0 5 O b - 

-XFR---  67 

0 5 5 b - 

:i  R-- 

- b 7 

0 4 0 ? 

4 

■ -04 

0457- 

D l V 

•!  ci 

0 5 U 7 - 

0 0 0 

0557- 

0 - - 

0 0 

040ft 

- 3 - 

0 

0450- 

v r o 

10 

0 5 0 8 - 

4 04 

0558  - 

- 

0 

06 

0 4 0 

UP 

ft  , ‘ 

045'' 

0 

- 0 0 

0 5 0 9 - 

0 0 0 

U 5 5 9 

- 

1 __ 

01 

04  10- 

- 4 - 

--04 

0 4 6 0 - 

0 

--00 

0 5 1 0 - 

-CUT 4 7 

0 5 b 0 - 

- 

X - - 

3 b 

04  1 1 

- ft 

- 0 6 

0 4 b 1 - 

1 

01 

0 511- 

-cm 47 

0561 

- 

FR-- 

" ft  7 

0 4 I 

- 0 - 

0 - 1 

LI  4 b ft  — 

— 

- ft  ft 

0 5 1 . : 

•CUT 47 

il  5 ft  ft  *— 

0 

- 01. 

0 4 1 3 

4 

— 33 

0 4 b 3 - 

UP 

- - "• 

051 

CUT—  47 

ft  5 ft  ft 

1 __ 

01 

0 4 1 4 - 

1 

0 

0 4 64- 

i 

01 

05  1 4- 

— CUT  47 

0 5 b 4 - 

- 

0 

- 0 0 

04  1 5- 

0 

t 1 l 

0 4 6 5 - 

---21 

0 5 J 5 - 

-CNT--  47 

05b  5- 

4-  . ~ 

‘*1  “j 

04  1 b - 

0 - 

@0 

0 4 b b • 

c 

■ - 0 5 

0 5 1 b - 

V,  f R b*  7* 

0 5 r.  b - 

u p - - 

ft  : 

04  1 7 

D I V — 

— — '1'  C 

0467- 

XE  Y 

--  30 

0 517- 

- 0 00 

0 5 b 7 - 

;*  R 

p . , 

0 4 ] 

' I 0 

40 

0 4 6 8 - 

XFF: 

— ft  7 

0 5 1 8 - 

- 1 ■ ——01 

05t.  8- 

0 -- 

0 H 

04  t 9-- 

1 1 - 

--00 

0 4 b 'ft  ~ 

0 

--00 

0 519  — 

i 0 3 

0 5 b 9 - 

J 

0 1 

-T  4 ;•  0 

1 1 

0 4 7 0 

■ 4 

-04 

0 5 . .*  0 - 

-XFR  -- 67 

0 5 7 0 

• ft 

05 

0 -i  7: 1 

3 - 

0 

0471  - 

ft 

( 

05  2 1 - 

-•  ; ; 3ft 

0571  - 

: f p 

ft  7 

0 4 X 2 

KEY 

- !Q 

0 4 72- 

H 

- 7 4 

05  32- 

■ 0 --  00 

0 5 7 2 - 

- - 

3 1 

0 -r  2 - 

-XSQ* 

i ; 

04  73- 

-KEY 

- 30 

0 5 2 3 - 

0 0 0 

0 5 7 3 - 

- 

i i 

- 0 0 

04  24 

-KTO- 

0474- 

DH 

C 

1 1 5 ■ 

2 - - - 0 2 

ft  m i ' *4  “■ 

0 

0 G 

042-- 

0 

- - 0 0 

0475- 

- n f v 

.. . — J Cj 

0 5 j 5 - 

UP 27 

0 575- 

- 

ft  

- 0 c 

042b  - 

0 - 

- “ 0 0 

0 4 7c.- 

-VI  0 

--4U 

0 5 2 6 — 

-XFR 6? 

0 5 7 6 

!!  : 

- 3 G 

0427- 

4 - 

■-04 

ft  4 r'  i 

0 

0 0 

05  17 

- 0 0 0 

05  77  -- 

- 

F R - - 

~ ft  7 

0428  - 

U F'  - 

u-  l " 

0478- 

0 

- 00 

05.28- 

1 01 

0578- 

- 

0 - - 

- 0 0 

0429 

XFR  - 

b i 

0 4 7 9 - 

"7 

--07 

052' ' 

- 2 02 

0 5 7 9 -- 

- 

1 -- 

“01 

0 4 3 0 - 

- 0 • 

- - 0 0 

0 4 8 0 

-XF  R 

■ -67 

0 5 3 0 - 

XF  R—  67 

0 5 8 0 - 

- 

ft  

- 8 6 

0 4 31  - 

4 

- - 0 4 

0 4 8 1 - 

0 

--00 

05  !1 

- y ; j ft 

0 5 8 1 - 

- 

+ ...  _ 

0 4 3 - 

tr 

• 

- - 0 3 

0 4 8 2 

4 

--04 

11 5 „ 

0 0 0 

0 5 8 2 

- 

•IFF: 

-6  7 

0 4 J 3 - 

r - 

- 7 ft, 

0483- 

4 

— 04 

05  : 3 

0 0 0 

0 5 3 - 

0 - - 

00 

0434  - 

- K In- 

- - 2 3 

n48  4 

HP 

" ft  I 

05  34  - 

5 05 

0 5 y 4 

1 -- 

- 01 

0435 

0 

- - 0 n 

0 4 8 5 - 

1 

- 0 1 

05  ;5 

4 — “ 3 3 

0 5 8 5 - 

- 

7 __ 

-07 

0 4 3 > - 

- 0 - 

“ 0 0 

0 4 8 b - 

ft 

- 0 0 

0 5 3 b - 

XFR-  —67 

0 5 8 6 - 

- 

XFR  — 

— ft  r' 

0 4 3 7 - 

ft 

0 2 

04  8 ' 

- ft 

- 0 0 

05  37 

M 00 

058  ' 

_ 

;■ ; - - 

• 3 ft 

04:8- 

' 1 

* 3 ft 

ft  4 ft  ft  - 

ft  ft 

05  58- 

■ 0 .1. 

0 5 8 8 - 

0 - - 

00 

04  3 ' - 

Y m 

- 4 0 

0 4 3 9 

XL  Y 

30 

05  9 

• - ~03 

0 5 8 y 

0 - - 

~ 0 0 

0440- 

0 - 

MU 

ii49  0 - 

I 

65 

0 5 4 0 

XI  R b 7 

0590- 

- 

3 - - 

0 7 

0441- 

0 - 

- 011 

0 491- 

X T 0 

23 

054  1 

1 i ~ ’ ; ! b 

0591- 

- 

•+  - - 

0442 

— 6 “ 

- - M b 

0492  - 

0 

- - 0 0 
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ETHAFOAM-2  "ENCAP"  (CONTINUED) 


Step 

Key  Code 

Step 

Key 

Code 

Step 

Key 

Code 

Step 

. 

Key  Code 

1 mill 

6 0 r. 

1 o 5 0 - 

-04 

1 100- 

C N I 

---47 

1 1 50- 

4 

■-04 

1091 

g, 

105  1 - 

( 1 3 

1 1 0 1 - 

-CHT- 

--  4 7 

1151  — 

4 — 

- 0 4 

1 0 0 . 

■ : t o 2 

l U 5 2 - 

0 ■ 

- 0 0 

1 102- 

XF  R 

— 6T 

1152- 

- G T O - 

44 

t 00  ; 

0 0 0 

105  3 

XTO 

'*  L.  .j 

l 1 03- 

u 

- - - 0 0 

1 153- 

Li  : 

- - 5 1 

l 0 0 4 - 

4 04 

1 0 5 4 • 

11 

i , £ 

1 104- 

i 

06 

1 154- 

YTO 

-40 

i 0 0 6 

3 0 ' 

1 0 5 5 

--04 

1 1 05- 

_ C _ 

0 5 

1155- 

LBl 

- 51 

t 0 0 I-. 

-01 

1 0 5 6 - 

0 

• - 0 0 

1 1 0 6 

P 

*d  i 

1156- 

- 1 -- 

- - 0 1 

X T 0 2 3 

' u 5 ' ■ 

11  R 

- * 6 7 

1 107- 

-XFR- 

* ~ 6 7 

] 157- 

- 7 - - 

- - 0 7 

1 0 0 : 

0 0( 

1 05:;'  - 

0 

- - 0 0 

1 108- 

- 0 

0 0 

1158- 

0 - - 

- - 0 0 

1 0 0 ' 1 

ii 

1 0 5 - 

fc. 

06 

1 1 0 9 •• 

. 4 

04 

1 159- 

-XTO-- 

. ' 

1 0 1 0 • 

! : 

1 0 6 0 - 

4 

04 

1 1 1 0~ 

0 3 

1160- 

• 0 - 

- - 0 0 

toil- 

G T U 44 

1061 

- ;;  t o 

2 3 

mi- 

- V = v 

5 0 

1161  — 

- 4 -- 

--04 

101. 

LEU  - — 51 

1 0 6 2 - 

n 

- --00 

1 1 1 2 - 

- G i O ■ 

--44 

1 162- 

~ 3 ~ 

- - 6 3 

101  :: 

YTO 40 

1 0 6 - 

4 

04 

1 1 1 - 

LBL- 

51 

1 163- 

- i - 

01 

1 0 1 4 - 

LBL  -51 

1 0 6 4 - 

4 

- 04 

1114- 

- 2 

O 2 

1 164- 

-XTO- 

— 2 3 

1 0 1 5 - 

3 0 ; 

1 0 6 5 ~ 

fl 

00 

1 1 1 5 - 

-CHT- 

— 47 

1 165- 

- 0 

■ ■ 00 

1 0 1 6 

7 --07 

i 0 6 6 - 

; t o 

wL  2]' 

1 1 1 b - 

-CHT- 

--  4 7 

1166  - 

b ““ 

--Mb 

1 O 1 7 - 

- 0 - 00 

1 0 6 7 - 

0 

- 0 0 

1117  - 

-YT  O- 

40 

1 167- 

*7  

-■  07 

1 0 1 C 

X T 0 -23 

1 U63- 

b 

0 6 

l i l 8 - 

0 

- - 0 0 

I 1 68- 

-GTO  - 

-•44 

l 0 1 9 

0 00 

1 0 £,  Q - 

8 

- —10 

1 1 19- 

~ 4 

0 4 

i 1 6 9 - 

LBL- 

rr  h 

• • . j j 

1 0 2 0 

4 - 04 

1 0 70- 

-LTD 

-44 

1 1 2 0 - 

■ j 

0 3 

1170- 

-YT  0 - 

- - 40 

10  21 

3 M 

1 0 7 1 - 

-LBL 

-51 

1 121- 

GTO- 

44 

1 1 7 1 - 

-LBL- 

51 

1 0 2 1 : 

- 1 0 1 

1 0?2~ 

YTO 

- ---40 

1 1 2 2 - 

-LBL- 

- — 51 

1 172- 

F - 

- - 1 6 

102  i 

-XTO 23 

1 0 7 3 - 

-LBL 

---51 

1 123- 

-YTO- 

---40 

1 1 73- 

0 - 

--  00 

1024- 

- 0 - - - 0 0 

1 074- 

H 

6 3 

1 124- 

-LBL- 

__  er  i 

1 174  - 

; < : 0 

- - 2 3 

1 025 

* b 0 b 

1075- 

X F R 

..  — mm  g “7 

1 125- 

- 2 ■ 

02 

1 1 75- 

• 0 - 

- 00 

1026  - 

- 8 10 

1076- 

0 

0 0 

1126- 

- 0 

0 0 

1 176- 

b ~ 

06 

1027  - 

- G T 0 - 4 4 

1077- 

- 4 

04 

1 1 id  r* 

-XTO 

2 3 

1 1 77- 

|.  — 

- - 0 , ' 

l 0 2 8 - 

-LBL 51 

1078- 

— i d 

0 2 

1 128- 

- 0 

0 0 

1 178- 

-XFR- 

( 

l 0 2 ,:| 

- YTO 40 

107?- 

- UP 

1 

1 129- 

- 6 

0 6 

1 179- 

- O - 

8 8 

1 0 3 0 • 

LBL 51 

1 0 8 0 - 

- X F R 

m—  ....  ||.(  7 

1 1 30- 

— 

07 

1 180- 

- 6 •* 

- 0 6 

10  3 1 - 

E ---60 

1081- 

- 0 

0 0 

1131  - 

- i 

--“01 

1 1 8 1 - 

— 6 ~ 

- - 0 6 

i 0 j 2 

-XFR 67 

1 0 8 2 - 

- 3 

0 3 

1 132- 

-XTO 

2 3 

1 182- 

-XTO- 

2 3 

0 3 

- fl 0 ft 

1083 

....  g 

- -10 

1 1 3 8- 

■ 0 

00 

1 1 83- 

- 0 - 

- - 0 0 

I 0 34 

4 04 

1084- 

1 

• - 5 3 

1 134- 

■ 4 

0 4 

1 184- 

. 4 - 

- - 0 4 

1 035 

t 0 < 

1 085- 

6 T 0 

44 

1135" 

0 

- 00 

1.  185- 

■ i \ : 

1 0 3 6 

UP-  27 

1 086  - 

LBL 

-5  1 

l 1 3 b- 

XFR 

b 

1 186- 

-XFR- 

- ■ 6 7 

10  37 

, , . , . •*?  ; 

1 0 3 7 - 

F 

- 1 6 

i 137- 

- 0 

0 0 

l 187 

0 - 

' 00 

li 

- • -05 

1 088- 

i n r 

- --47 

1 1 38- 

6 

-0b 

1188- 

- 4 - 

- - 0 4 

Mi;  4 

- + — 3 3 

1 0 8 ? - 

CHT 

4 7 

1 1 5 9 

£. 

0 i. 

1 1 8 9 • 

— b — 

- 0 b 

i l 10 

-YTO-  ■ 4 0 

1 090 

XFR 

...  ...  _ | ^ 7 

] 14U 

X T 0 

— 23 

1 1 90- 

UP- 

1 

l 0 4 1 

M M fl 

1 09  1 - 

0 

- 0 0 

114  1.  - 

0 

00 

1191- 

- . 

21 

104,' 

- 4 - 0 4 

1 092- 

6 

- 0 6 

1 1 4 2 - 

- 4 

0 4 

1 1 92- 

tr 

05 

1 04 

-•  6 Ob 

10?.:- 

i 

--07 

1 1 4 :~ 

- 3 

0 ! 

1193- 

— . !- 

- - 3 3 

1044 

XFR  --67 

.1  0 ? 4 - 

up 

_ o y 

1 1 4 4 

XFR 

6 ? 

.1  1 '■*  4 - 

YTO- 

- 40 

104  5 

0 0 t 

1 095 

0 

-00 

J 145  • 

- 0 

...  00 

1 1 95- 

0 

00 

1 0 4».' 

fc,  0 1 . 

1 09b- 

X •-  V 

-50 

1 14b 

b 

06 

i 1 6 - 

4 

0 -4 

104  , 

t fl  b 

109,  - 

G T 0 

--44 

1 147- 

— 3 

0 3 

1197- 

• b ~ 

- 06 

104; 

-XTO  • - - 23 

1 090- 

LBL 

---51 

1 1 4 3 

■ X l 0 

1 198- 

~ i — 

0 1 

104? 

- 0 - 01' 

1 u ? - 

1 

■ — 01 

1 149- 

0 

0 0 

11??- 

- - 0 2 

ETHAFOAM-2  "ENCAP"  (CONTINUED) 


Step  Key  Code 

Step  Key 

1208--  . 21 

50  X8G 

1291  X V ---52 

1251-  UP 

1202 G T Cl 44 

XI  R 

1 20  LBl  5 : 

1253-  0 

1 2 04  — T 65 

1254 

1205--CHT 4? 

1255- 

1206  CN1  4 

1256- 

G i - 44 

1257-  XI  R 

1200- -LBL 51 

1258-  U 

1209  YT0-  -41.1 

1259-  5 

i . 0 cm  4 

1 260--  0 

1211  CUT-  47 

1261-  XI  R 

] 212--LBL 51 

1 2 6 1 - : 

121 3--  H ---74 

1263-  U 

1214 — 0 — 00 

: 2 6 4 

1215  - - . 21 

1 265  - - 6 

121 6--  1 01 

. 6*  + 

1217-  XTO 23 

1267-  XFR 

1218  0 00 

; . 68  1 1 

1719-  4 04 

1720 — 8 10 

1270-  5 

1221--  0 00 

1271-  + 

1 722  — X Tn-  -23 

1272-  ' 0 

1 2 2 3 - 0 0 0 

1273 0 

1224  5 -05 

1 274-  - 5 

1 2 25--  3 03 

1275-  2 

1 2 2 6 - - . 21 

1276-  O 

1227“-  0 - -00 

1277-  UP 

1 2 2 8 - - 5 05 

1278  XFR 

1 229--  XTO 23 

1279 0 

1 2 3 0 - - 0 0 0 

1 2 8 0 - 5 

1 2 3 1 - - 4 04 

!.  u"'  8 1 ■ 

1232- - 'I1  11 

' , ' • I ' V 

1233-  - LBL. 5 1 

1 283- ■ G ! O 

12  34--  YE -24 

1284-  - LBL 

1235'—  XF  ft 6 7 

1285 XF  R 

1 2 3 6 - - 0 0 Hi 

1286-  cm 

1 237--  4 04 

1287 cm 

1238  - - 8 18 

1288-  X F" k 

1239-  - UP 27 

1289-  n 

1 2 4 0 - l 01 

1290 5 

1241--  0 - -00 

1291 7 

1242  --  0 00 

129.x-  IIP 

1243-  --36 

1 29  : XI  R 

1 244--XEY  30 

i 2 9 4 U 

1 245-  I 65 

12  95-  5 

1 246-  XT 0 2 -i 

1296  0 

124  7--  0 00 

1297  PUT 

1 2 4 8 - 5 05 

1298-  1 

1249-  0 -00 

129 u UN 

Code 

Step 

Key 

Code 

Step 

Key 

Code 

--  12 

1 {00- 

XFR- 

h.  7 

1 350- 

~ 11  I 

‘ ~ U-  { 

1 3 0 1 - 

0 ■ 

0 0 

1351- 

UP 

L.  ! 

— 6 7 

1302- 

— „ C| 

0 5 

1 352- 

! i 1 

- 

Q { 

-00 

1303  - 

- 0 - 

- 00 

1 3 5 

0 

08 

- 0 3 

1 7 04 

up 

- w r 

1354- 

4 

- 

0 4 

--07 

! 105 

cr 

0 5 

■j  O LT  CZj  __ 

6 

-- 

" 1 0 

• 6 

1 3 0 6 - 

- 0 

00 

1 : 56  ■ 

XFR 

- 6 7 

--67 

1 3 8 7 - 

0 

• • 0 0 

1 35  7- 

- 4 

J -J 

- - 0 0 

130! 

- 1 

- - 6 5 

1358- 

■ 0 

0 0 

-05 

1 309 

“ X ■ Y 

( r t 

135  9- 

— 4 ■ 

-- 

- 04 

--00 

1 3 1 0 - 

- G T O 

— 44 

1 360- 

- q 

- ! 1 

•-67 

1311- 

-LBL 

- - 5 1 

1 361- 

XI  0 

- - 

— V ' -J 

— 3 6 

1312- 

X £ Q 

— 1 2 

1 ‘J  6 id  - 

0 

- 00 

00 

1 3 1 3 

CUT 

4? 

1 363- 

4 

- 04 

- - 0 3 

1314  - 

-CUT 

---47 

1 

8 

-- 

- 1 0 

--06 

1 3 1 5 

XFR 

6 

1 3 6 5 - 

G '' 

-- 

4 4 

3 

1 316- 

- 0 

0 g 

1 3 6 6 - 

-LBL- 

-- 

-51 

• - 67 

1317- 

- 4 

0 4 

1 3 6 7 - 

YE- 

-- 

-24 

- 0 0 

1318- 

- 1 1 

1 3 6 8 - 

-CNT 

-- 

- 4 7 

- 0 3 

1319- 

-XFR 

-67 

1 3 6 9 - 

C NT 

-- 

47 

-05 

1 3 2 U - 

-■  H 

3 3 

1 378- 

LBL- 

-- 

-5  1 

1321- 

- 0 

- - - 0 0 

1 3 7 1 - 

XS  Q 

-- 

1 2 

- - 4 0 

1322- 

4 

0 4 

1 372- 

- 0 

0 0 

- - 0 0 

1 3 2 3 - 

__  »“t 

~ - 1 0 

137  3 - 

XTO 

-- 

■ 9 ~* 

— 05 

1324- 

-XT  0 

~ ill  ' 

1374- 

0 

-- 

■ 0 0 

- - 0 2 

1325- 

- 0 

0 0 

1375- 

r 

,__i 

-- 

- 0 5 

- - 0 0 

1326- 

- 4 

04 

1376- 

- 3 

-- 

- g 3 

■:>  7 

1327- 

8 

10 

1377- 

-FLIT 

42 

— 6 7 

1 3 2 8 - 

- G T O 

4 4 

1378- 

- UP 

- .d  (' 

“ - 0 0 

1329- 

-LBL 

----51 

1 3 7 9 - 

-CLR 

-- 

...  2 g 

--05 

1 336- 

~ Y E 

24 

1330- 

FLIT 

-- 

-42 

- - 0 3 

1331-- 

-CUT 

- - 4 7 

1 3 8 1 - 

- 1 

-- 

“0  1 

- - 5 0 

1332 

-CHI 

47 

1 3 8 2 - 

UP 

r 

- 44 

1333- 

-LBL 

--51 

1383- 

-S.  R 

i r 

-51 

1334- 

-XFR 

— 67 

1 384- 

-LBL 

-- 

- 5 1 

h 7 

1 3 3 5 - 

1 

— 0i 

1 385- 

- I 

- 65 

4 ,• 

-XTO 

i.  ' 

1386- 

- , 

-- 

cl  X 

--47 

1 : ■ ' . ' 

“ 0 

0 U 

1 3 8 7 - 

-i 

i 

-- 

01 

b 7 

1338- 

c. 

‘.J 

0 5 

1388- 

- 2 

U2 

-00 

1 339- 

• 3 

0 3 

1389- 

-FMT 

-42 

--05 

1 340- 

XFR 

b7 

1 3 9 8 - 

■ 1 

-01 

--02 

1341  - 

~ 0 

0 g 

1391- 

1 

- 

0 1 

1 C.  i 

1 342- 

5 

05 

1 392- 

id. 

-- 

- u 2 

■ - 6 7 

1 343- 

~ id 

0 , 

1 393- 

- Q 

1 0 

. ...  0 0 

1344- 

- UP 

>■—  1 

1 3 9 4 ■ 

u 

• 00 

--05 

1345- 

-XFR 

6 7 

1 3 5 - 

UR 

-- 

- - 0 0 

1 346  - 

- 0 

- 00 

1396- 

t" 

-J 

-- 

O 5 

- 42 

1347- 

tr 

- - - 0 5 

.1  3 9 7 - 

21 

-01 

1 348- 

- 0 

- - 0 1 1 

1398- 

0 

— 

- 0 0 

cr 
i.l  .J 

1 3 4 9 - 

-FflT 

■ 4 2 

1 399- 

0 

0 0 

112 


ETHAFOAM-2  "ENCAP"  (CONTINUED) 


Step 

Key 

Code 

Step 

Key 

Code 

Step 

Key 

Code 

Step 

Key 

Code 

1 J o t 1 

r S 

1 45m- 

- B ■ 

1 5 0 O - 

YE- 

-•  2 4 

1 550- 



- j 6 

1 4 0 1 - 

F H r 

4 7 

1451- 

. 

--  21 

1501- 

II  l 

— 54 

1551  - 

- 0 

— 

- 0 0 

1 4o:- 

•0  1 

145 

H 

- 74 

1502 

-FMT- 

--42 

1552- 

6 

8 6 

1 40. 

UP 

*■  — cl  • 

1 4 5 3 - 

~ , 

2 1 

1 503- 

y,  f r 

— 6 7 

1 55  3 - 

O 3 

I 404 

-FMT 

-4  2 

1 454 

SFL 

-54 

1 5 0 4 

0 

- 0 h 

1554- 

- i 

. - 

1405- 

• 1 - 

--0  1 

1 455 

FMT- 

■ 42 

1 505- 

*-t  “* 

--0  4 

1555- 

X T 0 

- - 

- 22: 

1 4 0 6 - 

FMT  - 

- 4 7 

1 456- 

-XT  f: 

~ 6 7 

1 5 0 6 - 

- 2 - 

- - 0 2 

1556- 

“*  |j 

— 

- L3 

1 4 0 7 - 

H - 

- — T 4 

1 457 

- o 

0 0 

1 5 O 7 - 

FI1T- 

— 4 v 

1557- 

FMT 

.... 

-42 

1 4 0 Sr:  - 

SI  l 

54 

1 4 5 

- 4 - 

--04 

1508  - 

- 1 - 

0 J 

1 558- 

- 1 

-01 

1 4 0 9 - 

FMT  ■ 

-42 

1 4 5 q - 

t. 

. 1 

-05 

i 5 0 9 - 

•PNT- 

13 

155  9 - 

UP 

...  j 

1 4 t O - 

7;  R 

b 

1 4 6 U - 

FMT 

. 4£ 

1 5 l 0 - 

FMT- 

--42 

1560- 

- 02 

14  11  - 

0 - 

- 0 0 

14  61- 

1 - 

-0  i 

1 5 1 1 - 

- 1 - 

■ - 0 1 

1561- 

- 0 

0 0 

14  19- 

■ t - 

- tip. 

t 462- 

PH  T- 

-45 

15  1 2 - 

-FMT- 

--  42 

1562- 

0 

- 00 

1 4 1 

c:  

05 

1 46  •' 

, 

- - - 0 2 

J 5 1 3 • 

-CNT- 

- - 4 7 

5 6 3 " 

■ UP 

-- 

— V (' 

14  14- 

FMT- 

--42 

1 4 6 4 

I' 

- O 7 

1 5 1 4 - 

• CUT- 

-47 

1564- 

0. 

~ J o 

14  15- 

1 ~ 

' 0 t 

. 46? 

0 

- 0 0 

1515- 

"VTO  - 

- 4 u 

1 5 6 5 - 

-FMT 

- - 

- 4 2 

1416- 

ph  r- 

-45 

1 4 6 6 — 

UP 

“■  *2-  { 

1 5 1 6 - 

YTO- 

40 

1 5 <:"•  6 • 

1 

- - 

01 

1417-' 

FMT- 

--42 

1 46  7- 

tr 

j 

0 5 

i e.-  * -• 
4 ‘J  J | 

L - 

- - 7 v 

156"  - 

UN 

1 4 1 8 - 

1 - 

01 

1 468- 

- ~ 2 1 

15  x 

- SFL- 

--54 

1 56  8 - 

FMT 

-- 

4 2 

1419- 

FMT- 

- - 4 2 

1469- 

....  1 1 

- - 0 0 

1 5 1 9 - 

-FMT- 

“ 4 

1 5 6 ' ' 

■ UP 

-- 

X |' 

1420  - 

3N7  - 

' 47 

1 470- 

- 0 - 

0 0 

1 5 2 0 - 

XI  R 

O ( 

1 570 

- 0 

-- 

0 0 

1421  - 

CHI- 

-47 

1 4 7 1 - 

1 

b 5 

1 3 2 J - 

0 

- 0 0 

1 5 7 1 - 

UP 

-- 

■'  *7 

1422  ■ 

H - 

- • / . c 

1 472- 

FMT- 

--42 

1522 

6 

- 0 6 

1 579- 

1 

' 0 1 

1422-- 

SFL- 

54 

1 473  - 

- 1 - 

— 01 

152  ! 

— 

- - 05 

1573- 

” 0 

00 

1424  - 

FMT- 

-42 

1 4 7 4 - 

UP 

c.  • 

152  4 - 

- FMT 

— 42 

1574- 

0 

00 

1425- 

7 - 

- - 07 

: 475 

-FMT- 

— 42 

1 525- 

1 - 

. ..  y i 

1575- 

X F P 

... 

14  26- 

0 - 

--00 

1 4 76- 

- 1 

- 0 1 

1526  - 

-PNT- 

- 4 5 

1576- 

i i 

1 427- 

FMT- 

-42 

147  7 

FMT  - 

. -42 

i 5 ? ■ ■■ 

FMT- 

--4  2 

1 5 3 7 - 

0 

- 0 0 

1 •'*  d 8 ~ * 

1 - 

- " 0 1 

1 478 

i o ~ 

- 2 3 

1588- 

- 1 - 

- - 0 1 

1578- 

- 6 

- - 

- 0 6 

1429- 

PUT- 

4 S 

1479- 

- o - 

— 71 

1529- 

-FMT- 

— — 4 P 

1579- 

--  4 

~~ 

-04 

14  30  - - 

FMT  - 

-42 

1480- 

- A'  - 

— 56 

1530- 

- CNT- 

--47 

1 5 8 0 

T 

i 

- 6 5 

1 431- 

1 - 

01 

1 481  - 

-XTO 

- - 2 3 

1 5 3 1 - 

-CUT- 

--47 

1581- 

■ XTO 

1432  • 

FM  r- 

-42 

1 432- 

SF  L 

— 54 

153  2"' 

--  V T 0 - 

...  _ 4 y 

1 582- 

c. 

-- 

t 3 

1 4 33  • 

CUT- 

--47 

1483- 

FMT 

-42 

I c-T* 

• r‘  T 0 - 

4 0 

1583- 

-FMT 

4 2 

1 124 

CUT- 

--4  ■ 

1484  - 

• X F R 

--■6  7 

1 534- 

- 1 / X- 

• ^ j •' 

1584- 

- 1 - 

- - 

0 1 

1 4 35  - 

C - 

--6  1 

1485- 

. y - 

- 0 0 

1 535" 

ST  L- 

- 54 

, 5 8 5 ■ 

UP- 

""  C.  i 

1 436-- 

SFL- 

--54 

1 4 8 6 - 

4 

--  0 4 

1 5 3 

FMT- 

— 42 

: 586 

- 2 

-- 

0 2 

1 4 3 7 - - 

FM  1 - 

- - 42 

1 4 8 7 - 

6 

- - 9 6 

) 5 17- 

:i  r 

— ij  7 

1 587- 

...  0 . 

— 

00 

1 438-- 

XFP- 
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APPENDIX  D 

A blank  sample  graph  form  has  been  included  for  the  convenience  of  the 
design  engineer.  For  best  results  in  the  reproduction  of  a large  number  of  forms 
a negative  and  plate  should  be  used  with  20  pound.  Number  1,  Watermark  bond 
paper. 
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